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Enclosed is the Environmental Impact Assessment (EIA) that was compiled in accordance with the State 
Environmental Policy Act (SEPA, WAC 197-11) on the annexation of the Dewey Valley area in Bell-
ingham, Washington.  This report was completed as part of Western Washington University’s Environ-
mental Science Course 436 and represents a compilation of our efforts to assess and describe the natural 
and built environmental impacts of the proposed annexation.
This EIA analyzes the environmental impacts to the natural and built environment for the Proposed Ac-
tion, Alternative Action and No Action Alternative for annexing the Dewey Valley area.  After examin-
ing the environmental impacts of annexing Dewey Valley, the Alternative Action is the best option for 
the development of this area.  The Alternative Action includes the proposed City of Bellingham zoning 
with the requirement of Low-Impact Development measures for residential and industrial construction.  
Sensitive areas that will be protected from development include: slopes over 20 percent; buffers of 200 
feet extending from streams and Category One wetlands; land designated under the Whatcom County 
Critical Areas Ordinance; and 200 foot buffers extending from petroleum transmission pipelines.  Total 
impervious surfaces in the Dewey Valley area will be limited to 20 percent.  The Alternative Action is 
the best option regarding the proposed annexation of Dewey Valley since it provides for the future needs 











Dewey Valley / Mount Baker Highway Annexation Environmental Impact Assessment
Description of Project
The Dewey Valley area is approximately 303 acres in size and is part of the City of Bellingham’s Urban Growth 
Boundary.  The Proposed Action of annexing Dewey Valley / Mount Baker Highway into the City of Bellingham 
will have the area zoned as Light Industrial, Single Family Residential, and Urban Residential Mix.  The goal of 
annexation is to accommodate influx population growth from the City of Bellingham.  The Alternative Action 
includes the proposed City of Bellingham zoning and the required use of Low-Impact Development measures 
for residential and industrial construction.  Squalicum Creek Toad Creek, Category One wetlands, and petroleum 
transmission pipelines in the area will require 200 foot buffers from development.  Building will be prohibited on 
slopes above 20 percent and the total impervious surfaces for the Dewey Valley area will be limited to 20 percent. 
Location of Site 
The Dewey Valley annexation area is located within Bellingham’s Urban Growth Boundary and is bordered on 
three sides by Bellingham city limits.  Ross Road borders the area to the north while State Highway 542 borders 
the southeast boundary.  The annexation area is approximately 303 acres in size.  Roads that service the Dewey 










• Hydraulic Project Approval 
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 City:
• Building Permit 
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• Shoreline Management Act Permit (Shoreline Permit) 
• Subdivision Approvals 
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Property owners within the Dewey Valley / Mount Baker Highway annexation area filed a petition for 
annexation into the City of Bellingham in 2006.  The annexation area is approximately 303 acres of 
Bellingham’s Urban Growth Area and is bordered on three sides by Bellingham city limits and Ross 
Road on the north.  The area is currently characterized by single family residences, pasturelands, wood-
lands, and wetlands.
The Proposed Action is the incorporation of the annexation area into the City of Bellingham.  Zoning 
will be mostly Medium Density Single Family Residential with some areas of Light Industrial.  The Pro-
posed Action will have the most adverse impacts on the natural and built environment.  These impacts 
include the degradation of soil health, air quality, water quality, and wildlife habitat.  
The Alternative Action will incorporate the annexation area into the City of Bellingham with the same 
zoning designations as the Proposed Action.  However, the Alternative Action includes Low-Impact 
Development provisions that will reduce the impact of development on the area’s natural environment.  
The Low-Impact Development provisions, in addition to current City of Bellingham regulations, will re-
strict development from areas of:  slopes over 20 percent; buffer areas extending 200 feet from streams; 
lands designated under the Whatcom County Critical Areas Ordinance; and buffer areas extending 200 
feet from petroleum transmission pipelines.  The Low-Impact Development measures also limit total 
impervious surfaces within the annexation area to 20 percent.  The Alternative Action will have similar, 
but less severe, impacts on the environment than the Proposed Action due to the Low-Impact Develop-
ment measures required.   
The No Action Alternative will not incorporate the annexation area into the City.  Thus, future develop-
ment will be conducted under Whatcom County regulations.  The No Action Alternative will have lower 
immediate environmental impacts than the Proposed Action or Alternative Action.  However, the No 
Action Alternative will have significant future environmental impacts since development will occur in 
the area with or without annexation.  The impacts associated with each alternative are summarized in the 
Decision Matrix.
After assessing the impacts on the natural and built environments, we recommend the Alternative Ac-
tion.  The Alternative Action is superior to the Proposed Action and No Action Alternative in many 
ways.  First, the Alternative Action will result in lower rates of erosion compared to the Proposed Ac-
tion.  Second, the Alternative Action will have a lower impact on air quality than the Proposed Action.  
Third, the Alternative Action will require 200 foot buffers from any of the Critical Areas, such as Squa-
licum Creek and its wetlands.  This provision will reduce the amount of contaminated runoff from urban 
development that enters the area’s waterways.  Fourth, the Alternative Action will help maintain stream 
channel stability and reduce the frequency and intensity of flood events.  Fifth, the Alternative Action 
will preserve native habitat for animal and fish species due to Low-Impact Development provisions pre-
serving open spaces and native vegetation.  Sixth, the 200 foot setback from transmission pipelines will 
reduce the likelihood of damage to life and property compared to the Proposed Action and No Action 
Alternative.  As a result, the Alternative Action provides for the future growth needs of Bellingham and 
Whatcom County residents while ensuring that the natural and built environment will be protected to the 
highest level feasible.  
 
Elements of the Environment Impact Matrix
+  Positive Impact   0  Insignificant Impact −  Negative Impact
Natural Environment Proposed Action Alternative Action No Action
Earth
Geology 0 0 0
Soils - - 0
Topography - - 0
Unique Physical Features 0 0 0
Erosion - 0 0
Air
Air Quality - - 0
Odor 0 0 0
Climate 0 0 0
Water
Surface Water - - -
Flooding - - 0
Ground Water - - 0
Runoff / Absorption - - -
Public Water Supplies - - 0
Plants & Animals
Habitat / Diversity - - 0
Unique Species - - 0
Migration Routes - - 0
Engery & Natural Resources
Amount / Efficiency 0 0 0
Source / Availability + + -
Renewable Resources - - 0
Scenic Resources - - 0
Built Environment Proposed Action Alternative Action No Action
Envrionmental Health
Noise - + 0
Risk of Fire and & Explosion - - +
Land Use + + -
Recreation + + 0
Transportation + + -
Public Services & Utilities
Police + + -
Fire + + -
Paramedic + + -
Utilities + + -
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Glossary
Airshed:  A geographical area with a common air supply and thus common air quality characteristics.
Alluvium:  Material, such as sand, silt, or clay, deposited on land by streams.
Aquifer:  Underground layer of water-permeable rock where groundwater can be extracted for well 
water use.
Available water capacity:  The capacity of soils to hold water available for use by most plants.
Back slope:  The geomorphic component that forms the steepest inclined surface and principal element 
of many hillsides.
Bedrock:  The solid rock that underlies the soil and other unconsolidated material or that is exposed at 
the surface.
Best Management Practices:  Effective methods that prevent or reduce the movement of sediment, nutri-
ents, and pollutants from land to surface water.
Bottom-land:  The normal floodplain of a stream, subject to flooding.
Buffer:  Natural boundaries of vegetation between waterways and urban or rural development.
Critical shear stress:  The minimum amount of force exerted by stream currents necessary to initiate 
particle motion.
Cutbacks cave:  The walls of excavations tend to cave in or slough.
Erosion:  The wearing away of the land surface by water, wind, ice, or other geologic agents and by such 
processes as gravitational creep.
Floodplain:  A nearly level alluvial plain that borders a stream and is subject to flooding unless protected 
artificially.
Fluvial:  Of or pertaining to rivers; produced by river action, as a fluvial plain.
Foot slope:  The inclined surface at the base of a hill.
Freightliner Tender Trucks:  A specialist fire appliance with the primary purpose of transporting large 
amounts of water to the fireground; most have an on-board pumping system to draw water from hy-
drants and other water sources.  
Glaciolacustrine deposits:  Material ranging from fine clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater.
Glaciomarine drift:  Unsorted, nonstratified glacial drift consisting of clay, silt, sand, and rock fragments 
transported and deposited by floating icebergs in sea water.
Glossary (continued)
Groundcover:  Low growing plants used to prevent soil erosion and stabilize soil. 
Horizon:  A layer of soil, approximately parallel to the surface, having distinct characteristics produced 
by soil-forming processes.
Hummock:  A low, mounded rise of vegetation and organic matter on a level surface. 
Hydrologic soil groups:  Refers to soils grouped according to their runoff-producing characteristics by 
the Soil Conservation Service.
Hydrology:  The movement, distribution, and quality of waterways.
Impervious surface:  Artificial structures such as pavements that are covered by impenetrable materials 
such as asphalt, concrete, brick, stones, and compacted soils.  
Infiltration:  The process of water on the ground surface entering the soil.
Landslide:  The rapid downhill movement of a mass of soil and loose rock, generally when wet or satu-
rated.
Loess:  Fine grained material, dominantly silt-sized particles, deposited by wind.
Non-point sources:  Cumulative effects of diffuse sources that introduce pollutants to a water body that 
cause environmental harm.
Organic matter:  Plant and animal residue in the soil in various stages of decomposition.
Pathogen:  An infectious biological agent that causes illness to its host.
Percolation:  Describes the movement of water or another fluid substance through pores in the soil.
Permeability:  The quality of soil that enables water to move downward through the profile, measured as 
the number of inches per hour that water moves downward through the saturated soil.
Photochemical reaction:  A reaction between two or more substances initiated by the presence of light.
Point-source pollution:  Single location that introduces pollutants to a water body.
Ponding:  Standing water on soils in closed depressions.
Riparian zone:  The interface between land and a stream.
Runoff:  The precipitation discharged into stream channels from an area.
Sedimentary rock:  Rock made up of particles deposited from suspension in water.
Glossary (continued)
Sedimentation:  The process by which fine particles are transported from their point of origin and depos-
iting in surrounding waterways. 
Shrink-swell:  The shrinking of soil when dry and the swelling when wet.
Slope:  The inclination of the land surface from the horizontal.
Soil absorption:  The ability of soil to combine and hold water.
Swale:  A tract of low-lying and depressed land that is usually wet. 
Terrace:  An old alluvial plain, ordinarily flat or undulating, bordering a river, a lake, or the sea.
Transfer of Development Rights:  A zoning program that allows for the sale of development rights from 
low density or conservation lands to other property owners.
Upland:  Land at a higher elevation, in general, than the alluvial plain or stream terrace; land above the 
lowlands along streams.
Water bar:  A mitigation technique to help prevent erosion by diverting storm runoff to a stabilized out-
let or sediment trapping device.
Watershed:  Extent of land where water from rain or snow melt drains downhill into a body of water that 
travels to the same area.  
Wetlands:  Area of biologically diverse land where soil is saturated for all or most of the year.
(Soil definitions from:  Soil Survey of Whatcom County Area, Washington)
Acronyms
FEMA:  Federal Emergency Management Agency
Abbreviations
µg/L:  micrograms per liter
µg/m3:  micrograms per cubic meter
CAO:  Critical Areas Ordinance
cfs:  cubic feet per second
COB:  City of Bellingham
DNR:  Washington State Department of Natural Resources
DOE:  Washington State Department of Ecology
GMA:  Growth Management Area
LID:  Low-Impact Development
mg/L:  milligrams per liter
MWh:  megawatt-hour
NTU:  Nephelometric Turbidity Units
NWCAA:  Northwest Clean Air Agency  
ppm:  parts per million
tcf: thousand cubic feet
TDR:  Transfer of Development Rights
UGA:  Urban Growth Area
UR6: Urban Residential zoning of 6 units per acre





The Dewey Valley / Mount Baker Highway annexation area is located within Bellingham’s Urban 
Growth Area (UGA) and is bordered on three sides by Bellingham city limits and Ross Road on the 
north.  To the west of the annexation area lies Bellingham’s largest industrial area.  Bordering the 
southeast boundary is Highway 542, a major state highway.  Northern Heights Elementary School and 
Squalicum High School are also located east of the annexation area across Mount Baker Highway.  The 
annexation area is approximately 303 acres in size with the following zoning: 44 acres Light Industrial, 
59 acres Single Family Residential with six units per acre, 194 acres Urban Residential Mix with six 
units per acre which can be increased to 12 units per acre with Transfer of Development Rights (TDRs) 
(COB “Dewey Valley” 2008).
Currently, the Dewey Valley / Mount Baker Highway annexation area has approximately 78 residences 
and a population of 181.  This low density and small population is due to the annexation area being pri-
marily composed of land parcels that are undeveloped or underdeveloped with only single family resi-
dences and outbuildings, pasture, and / or wetlands.  Single family residential development is located in 
the annexation area along Mount Baker Highway, Dewey Road, and Ross Road.  However, most recent 
residential development is in the Trickle Creek subdivision located in the annexation area’s southeast 
corner (COB “Dewey Valley” 2008).
The Dewey Valley / Mount Baker Highway annexation area has complex topography.  
The area lies within the Squalicum Creek watershed.  Much of the area is characterized 
by pastureland with hummock and swale terrain, steep slopes, streams and areas of dense 
woods with associated wetlands that are either isolated or associated with tributaries of 
Toad Creek and Squalicum Creek.  A low-lying plateau forms the southeastern bound-
ary adjacent to the Mount Baker Highway while most of the Dewey Valley comprises the 
bottomland of the Squalicum Creek Valley.  Toad Creek flows through the northeast sec-
tion of the neighborhood and joins Squalicum Creek beyond Ross Road (COB “Dewey 
Valley” 2008).
The Dewey Valley / Mount Baker Highway annexation area is currently served by a number of roads, 
including Mount Baker Highway, East Bakerview Road, Dewey Road, Ross Road, Chance Road, and 
Trickle Creek Boulevard.  The annexation area is served by Whatcom County Sheriff’s Department, Fire 
District 4, and Whatcom Medic 1 for police, fire, and emergency medical services.  In addition, portions 
of the annexation area, namely Trickle Creek subdivision, already have Bellingham water and sewer 
services (COB “Dewey Valley” 2008).
1.2 Objectives of the Proposed Action
The objective of the Proposed Action is to annex, and subsequently develop, the Dewey Valley / Mount 
Baker Highway annexation area.  The annexation process started in 2006 when property owners repre-
senting more than 10 percent of the total assessed value in the proposed annexation area filed a petition 
for annexation.  Responding to the petition, the Bellingham City Council in September 2006 began the 
annexation review process.  Owners of 83 percent of the total assessed value in the annexation area then 
signed “no protest annexation agreements” which allowed the process to continue forward since it
surpassed the requirement of at least 75 percent of the total assessed value.  The Whatcom County 
Boundary Review Board initiated its 45-day annexation proposal review process on January 16, 2008.   
On February 13, 2008, Whatcom County Executive Pete Kremen signed Amendment #12 to the In-
terlocal Agreement between Bellingham and Whatcom County regarding annexation.  On February 25, 
Bellingham Major Dan Pike also signed the amendment (COB “Dewey Valley” 2008).  As a result, the 
approval of the Dewey Valley / Mount Baker Highway annexation is currently pending a Bellingham 
City Council vote scheduled for June 15, 2009 (The Bellingham Herald 2008). 
The proposed annexation of the Dewey Valley / Mount Baker Highway area by the City of Bellingham 
(COB) has many benefits from the City’s point of view.  First, it is seen as a logical extension of the 
COB since it is surrounded by Bellingham city limits on three sides and can accommodate residential 
infill and industrial development.  Second, annexation will allow the implementation of more strict zon-
ing, development, and environmental regulations that will increase the COB’s control over future devel-
opment.  Annexation will prohibit development from within 200 feet of Category One wetlands, such as 
those located in Dewey Valley.  Additional permits will be required for development in areas listed un-
der the Critical Areas Ordinance (CAO).  Third, annexation will allow the COB to collect various taxes, 
fees, bonds, and levies that will provide the funds necessary to serve the area as it develops.  Lastly, 
growth will likely continue within the proposed annexation area, whether or not it is brought under the 
jurisdiction of the COB (COB “Dewey Valley” 2008).
1.3 Objectives of the Alternative Action
The objective of the Alternative Action is to accommodate the growing population of the COB through 
environmentally responsible residential and industrial development.  The Dewey Valley / Mount Baker 
Highway annexation area will be incorporated into the COB through the proposed annexation.  The 
proposed COB zoning for the area will be adopted.  In addition, Low-Impact Development (LID) mea-
sures will be required within the annexation area to protect the area’s important and sensitive environ-
ment.  Areas, in addition to those listed in the Proposed Action, that will be protected from development 
under these mandates are: slopes over 20 percent; buffer areas extending 200 feet from streams; lands 
designated under the Whatcom County CAO; and buffer areas extending 200 feet from petroleum trans-
mission pipelines.  In addition, total impervious surfaces within the annexation area will be limited to 
20 percent.  The above LID measures will significantly reduce the impact of urban development on the 
natural ecosystems within the annexation area while still providing for the needs of Bellingham citizens.
1.4 Objectives of the No Action Alternative
The main objection to annexation appears to be the loss of the area’s rural character due to residential 
and industrial development following annexation.  Without annexation, development in the Dewey 
Valley / Mount Baker Highway area will continue under Whatcom County jurisdiction.  Under current 
zoning, the area will primarily be developed as single family residences with four to six dwelling units 








The geology of the annexation area consists of the Chuckanut and Huntingdon formations—folded and 
faulted bedrock of sandstone, mudstone, and coal.  Glacial outwash deposits left by the Cordilleran Ice 
Sheet overlie the bedrock.  These deposits are composed of sorted, stratified pebble-sized gravel with 
some sand.  Recent alluvial deposits overlie the glacial outwash in the Squalicum Creek floodplain.  
These deposits consist of fine textured silt and sand (COB “UGA” 2004).
The Whatcom County CAO Geologically Hazardous Areas section shows that the annexation area has 
liquefaction and enhanced ground shaking seismic hazards.  The annexation area consists of zones with 
low and low to moderate susceptibility for liquefaction.  The low susceptibility area is in the bottom-
land extending from Squalicum Creek to the east.  The remainder of the annexation area has low to 
moderate susceptibility.  Thus, the annexation area overall has a low susceptibility to liquefaction during 
a seismic event.  The CAO classifies the potential for enhanced ground shaking in the annexation area 
as C-D and D.  The area classified as C-D is in the bottom-land extending east of Squalicum Creek.  The 
remainder of the annexation area is classified as D.  Both classifications indicate that the annexation 
area will exhibit a moderate amplification of ground shaking during a seismic event (Whatcom County 
2007).
The Whatcom County CAO classifies slopes of 15 to 35 percent, where there are susceptible geologic 
conditions, as landslide hazards. All 35 percent and greater slopes are classified as landslide hazard areas 
in the Whatcom County CAO (COB “UGA” 2004).  Thus, the annexation area contains areas prone to 
landslides along the stream banks of Squalicum Creek and Toad Creek and along the northeast / south-
west aligned continuous ridge because slopes are greater than 35 percent.
Proposed Action: Full Build-Out
The Proposed Action will not have any direct impacts on geology.  However, development could be 
impacted by the seismic and landslide hazards within the annexation area.  The low to moderate sus-
ceptibility of liquefaction during a seismic event over the majority of the annexation area could result 
in loss of life and property damage.  The moderate level of enhanced ground shaking during a seismic 
event could also produce similar consequences.  Further, the increased loads placed on slopes and al-
tered hydrologic conditions from development on steep slopes will increase the risk of landslides.  Thus, 
landslides could pose serious risks to life and property.   Consequently, while there are no direct impacts 
on geology, the geology of the area could adversely impact development.
Alternative Action: Full Build-Out with Low-Impact Development
The impacts under the Alternative Action are the same as those described in the Proposed Action.  How-
ever, due to the LID measures mandated, development will be restricted from the steepest slopes, lower-
ing the risks associated with landslides and possibly the risks associated with liquefaction.
No Action Alternative
The No Action Alternative has the same impacts as those listed in Proposed Action.  However, due to 
development occurring more slowly due to infrastructure constraints, liquefaction, enhanced shaking, 
and landslides will pose lower risks to life and property in the near future.  Nevertheless, since the area 
will eventually be developed, even without annexation, the risks outlined in the Proposed Action will be 
pertinent to the area in the future.  However, the lower density development under this action will result 
in less alteration of hydrological conditions, reducing the impacts compared to the Proposed Action. 
2.1.2 Soils
Existing Conditions
The soils of the annexation area formed in the glacial outwash and alluvial deposits described in Subsec-
tion 2.1.1: Geology (COB “UGA” 2004).  According to the Soil Conservation Service (USDA NRCS 
2006), there are seven different soil types in the annexation area (See Figure 2):  
 • Bellingham silty clay loam, 0 to 2 percent slopes 
 • Briscot silt loam, drained, 0 to 2 percent slopes 
 • Whatcom silt loam, 0 to 3 percent slopes 
 • Whatcom silt loam, 3 to 8 percent slopes 
 • Whatcom silt loam, 8 to 15 percent slopes 
 • Whatcom silt loam, 30 to 60 percent slopes 
 • Whatcom-Labounty silt loams, 0 to 8 percent slopes 
Table 1 summarizes the limitations that the seven soil types impose on the proposed development under 
annexation.
Whatcom silt loam constitutes approximately 203 acres (67 percent) of the annexation area (USDA 
NRCS 2006).  The Soil Survey of Whatcom County Area, Washington, 1992, divides Whatcom soil into 
four different soil types based on slope.  All of the Whatcom silt loam soil types are very deep, mod-
erately well drained, and located on elevated areas of glaciomarine drift plains or, for slopes between 
30 and 60 percent, foothill back slopes.  Whatcom soil is formed in a combination of volcanic ash and 
loess covering glaciomarine drift.  The permeability of Whatcom soil is moderate in the upper horizons 
while it is slow in the lower horizons.  Whatcom soil has high available water capacity.  The water table 
is seasonally high from December through April at a depth of 1.5 to 3 feet.  Whatcom soil has very slow 
runoff and no susceptibility to erosion on slopes less than 3 percent.  However, as slope increases, runoff 
is more rapid and erosion vulnerability is more severe.  For slopes greater than 8 percent, Whatcom soil 
has medium runoff and moderate susceptibility to water erosion.  Whatcom silt loam, except on 30 to 
60 percent slopes, is classified as prime farmland.  The seasonal high water level of Whatcom soil is the 
main restriction on homesite development, although steep slopes also limit its use for urban develop-
ment.  In areas up to 15 percent slope, the slow permeability and high water table of Whatcom soil in-
hibits the effectiveness of septic tank absorption fields.  On 8 percent slopes and greater, the slope itself 
restricts absorption field installation and the effluent can surface downslope, creating a health hazard.  In 
flat areas and on moderate slopes, muddiness caused by seasonal wetness further restricts urban devel-
opment in Whatcom soil.  On steep slopes, the erosion hazard also restricts development.  Road failures 
and landslides are possible after road construction in Whatcom soil on 30 to 60 percent slopes.  What-
com soil is classified as hydrologic group C (USDA NRCS 1992).
Bellingham silty clay loam represents approximately 77 acres (26 percent) of the annexation area 
(USDA NRCS 2006).  Bellingham silty clay loam is a very deep, poorly drained soil found in terrace 
depressions.  It forms in loess, alluvium, and glaciolacustrine deposits.  Bellingham soil has high avail-
able water capacity and slow permeability.  From November through April, Bellingham soil has a sea-
sonal high water table at or near the surface.  The soil usually has very slow runoff and may be ponded 
throughout the winter.  Bellingham soil is not susceptible to erosion.  While Bellingham silty clay loam 
is classified as prime farmland after artificial drainage, it imposes several restrictions on urban develop-
ment.  The main restrictions for homesite development are the shrink-swell potential and high water 
table of Bellingham soil.  The slow permeability and seasonal high water table lower the effectiveness of 
septic tank absorption fields and may also restrict development.  Bellingham silty clay loam is classified 
as hydrologic group D (USDA NRCS 1992).  
Approximately 13 acres (4 percent) of the annexation area is drained Briscot silt loam (USDA NRCS 
2006).  Briscot silt loam is a very deep, poorly drained soil found on floodplains that have been artifi-
cially drained.  It forms in alluvium delivered by adjacent waterways.  Briscot soil has high available 
water capacity and moderate permeability.  The water table is high seasonally from November through 
April at a depth of 1 to 3 feet.  Like Bellingham soil, Briscot soil usually has a very slow runoff and may 
be ponded in winter.  Briscot soil is not susceptible to erosion.  Briscot silt loam is classified as prime 
farmland following artificial drainage.  Homesite development is primarily restricted by Briscot soil due 
to its flooding hazard and high water table.  These two characteristics also reduce the effectiveness of 
septic tank absorption fields.  The muddiness and intermittent flooding of Briscot soil caused by sea-
sonal wetness also restrict development.  Briscot silt loam is classified as hydrologic group D (USDA 
NRCS 1992).
Approximately 10 acres (3 percent) of the annexation area is classified as Whatcom-Labounty silt loam 
(USDA NRCS 2006).  Whatcom-Labounty silt loam is on hummocky glaciomarine drift plains and 
consists of 55 percent Whatcom silt loam and 25 percent Labounty silt loam.  This area also contains 
isolated patches of other poorly drained soils, such as Bellingham, Shalcar, and Skipopa.  The Whatcom 
soil component of Whatcom-Labounty silt loam is described in detail above.  The Labounty soil com-
ponent, formed with a mixture of volcanic ash and loess in glaciomarine drift, is very deep and poorly 
drained.  Labounty soil has high available water capacity and moderately slow permeability.  From 
November through May, the seasonal high water table in Labounty soil is at or near the surface.  Runoff 
is very slow, causing Labounty soil to be ponded in winter.  The addition of water from higher areas of 
the microrelief intensifies the ponding in depressions.  Labounty soil is not susceptible to erosion.  Fol-
lowing artificial drainage, Whatcom-Labounty silt loam is classified as prime farmland.  The high water 
table of this soil is the main restriction on homesite development.  In addition to the high water table, 
slow permeability in the Whatcom component substratum limits the effectiveness of septic tank absorp-
tion fields.  Like the Whatcom soil described above, muddiness caused by seasonal wetness limits urban 
development in Whatcom-Labounty silt loam.  The hydrologic soil group classification of Whatcom-
Labounty silt loam is C and D for the Whatcom and Labounty components, respectively (USDA NRCS 
1992).
Proposed Action: Full Build-Out
Construction, land clearing, excavation, and grading associated with the residential, industrial, and trans-
portation development in the Proposed Action will have significant impacts on the annexation area soil.  
Development will cover areas of soil with impervious surfaces and fill.  Development will also lead to 
the degradation of soil through erosion.  While all seven soil types have high water retention capacity, 
the impervious surfaces associated with development will cover much of the soil, decreasing both infil-
tration and the land’s ability to retain water.  The clearing of vegetation from development sites will also 
reduce transpiration.  These impacts will increase the volume and intensity of surface runoff.  Greater 
overland runoff volume and velocity will increase soil erosion of the remaining exposed soil.  More sur-
face runoff will also result in more frequent and intense flooding of the Squalicum Creek bottom-land, 
particularly in depressions containing the poorly drained Labounty component (USDA NRCS 1992).
 
Alternative Action: Full Build-Out with Low-Impact Development
The impacts on the annexation area soil under the Alternative Action will be similar to those described 
in the Proposed Action, but will be of lower severity due to the LID measures required.  Restrictions on 
the location of development will substantially reduce erosion since development will be limited to low 
angle slopes that are resistant to erosion.  Further, limitations on impervious surfaces will reduce the 
degradation of soil from erosion.  
No Action Alternative
The impacts on the annexation area soil by the No Action Alternative are somewhat different due to 
residential and industrial development being slower and more diffuse.  There will likely be minimal soil 
erosion in the near future.  However, any development that does occur may result in more erosion than 
the other alternatives since development will be built to less stringent Whatcom County specifications 
(Carman 2009).  The frequency and severity of flooding will also likely not increase significantly due to 
the infrastructure constraints on development.  The major impact on soil will come from the utilization 
of septic tank absorption fields due to the absence of COB sewer service.  Seasonal high water tables 
restrict the effectiveness of absorption fields in all seven soil types (USDA NRCS 1992).  In six of the 
soil types, representing 96 percent of the annexation area, the efficiency of absorption fields is also lim-
ited by slow permeability (USDA NRCS 2006).  Septic tank absorption fields constructed on slopes may 
also negatively impact soil due to effluent surfacing downslope.  These three restrictions on the effec-
tiveness of septic tank absorption fields will likely result in contamination of the soil, surface water, and 




The topography of the annexation area is complex as it ranges from a nearly flat floodplain to stream 
banks and hillsides with slope gradients up to 100 percent (See Figure 3).  The northwest corner of the 
annexation area is characterized by a northeast / southwest oriented ridge with steep slopes.  This ridge 
quickly transitions to bottom-land that is bisected by Squalicum Creek as it flows from the northeast to 
the southwest.  Parallel to Squalicum Creek is hummock and swale topography containing significant 
wetlands that transition to meadowlands.  Further east, the annexation area is bisected by a continuous 
northeast / southwest aligned ridge that extends down Dewey Valley from Toad Creek on the northern 
boundary to the western edge of the Trickle Creek subdivision.  Slopes along this ridge vary from 40 to 
100 percent on the back slope to 15 to 30 percent on the foot slope.  The topography east of this main 
ridge is mainly characterized by gently sloping uplands.  However, there are also isolated bottom-land 
and wetland areas in this portion of the annexation area, such as east of the Trickle Creek subdivision.  
In addition, the topography is more complex in the northeast portion of the annexation area due to 
the northwest / southeast oriented steep stream banks that parallel Toad Creek (COB “Dewey Valley” 
2008).  Overall, the annexation area is characterized by the following topography: approximately 96 
acres (32 percent) is nearly level land; approximately 163 acres (54 percent) is gently to moderately 
sloping topography; and approximately 45 acres (15 percent) is steep to very steep topography (USDA 
NRCS 2006).
Proposed Action: Full Build-Out 
The adverse impacts on topography under the Proposed Action are probably minimal (Carman 2009).  
The impacts are minor modifications to the shape of the ground surface to prepare particular areas for 
residential, commercial, industrial, or transportation uses.  Such modifications will include: excavating, 
leveling, and adding fill to building sites; grading and adding fill for landscaping; excavating and grad-
ing for utility installation; and excavating, grading, and adding fill for roads.  These activities will result 
in more level topography at building and road sites and steeper topography adjacent to building plots 
and road routes.  The topography of the annexation area will also be impacted by accelerated erosion 
caused by urban development.
Alternative Action: Full Build-Out with Low-Impact Development
The types of impacts on topography under the Alternative Action are identical to the impacts described 
in the Proposed Action.  However, the adverse impact on topography caused by higher rates of erosion 
will be reduced since LID provisions will exclude development from sensitive areas and limit impervi-
ous surfaces.  Consequently, the topography of the annexation area will be less adversely impacted than 
under either the Proposed Action or No Action Alternative.
No Action Alternative
Topography will be adversely impacted under the No Action Alternative consistent with the impacts 
described in the Proposed Action.  These impacts will occur at a slower rate than either the Proposed 
Action or Alternative Action since infrastructure constraints will limit the rate of development.  How-
ever, since less stringent Whatcom County construction and building standards will be used, long-term 
impacts may be more severe than under the alternatives including annexation (Carman 2009).  
2.1.4 Unique Physical Features
There are two unique physical features within the annexation area: Squalicum Creek and Toad Creek.  
The Existing Conditions and probable impacts under the Proposed Action, Alternative Action, and No 
Action Alternative are described comprehensively for Squalicum Creek and Toad Creek, and their plant 
and animal life, in Sections 2.3: Water and 2.4: Plants and Animals.
2.1.5 Erosion / Enlargement of Land Area (Accretion)
Existing Conditions
Water erosion within the annexation area is isolated to particular geographic features and is likely the 
largest source of erosion in the area.  Approximately 96 acres (32 percent) of the annexation area con-
sists of soil types not susceptible to erosion (USDA NRCS 2006).  These stable areas are primarily the 
extensive wetlands and pasturelands paralleling Squalicum Creek with less than 3 percent slopes (COB
“Dewey Valley” 2008).  Approximately 151 acres of the annexation area (50 percent) consists of soil 
types slightly prone to water erosion.  These areas are primarily the uplands with 3 to 8 percent slopes 
that lie to the east, northeast, and northwest of the northeast / southwest aligned ridge that bisects Dewey 
Valley.  Trickle Creek subdivision lies within this slightly vulnerable area.  Approximately 56 acres 
of the annexation area (19 percent) is classified as soil types moderately susceptible to water erosion 
(USDA NRCS 2006).  These areas include the ridge that is oriented northeast / southwest across Dewey 
Valley, the stream banks adjacent to Toad Creek, the moderately sloping topography east of Mount 
Baker Highway, and the west bank of Squalicum Creek.  All of these areas are characterized by 40 to 
100 percent slopes (COB “Dewey Valley” 2008). 
The Soil Conservation Service has classified all soil types within the annexation area as either in wind 
erodible group four or five (USDA NRCS 2006).  As a result, the entire annexation area is moderately 
susceptible to wind erosion if the soil is cleared of vegetation for development.  Since most of the an-
nexation area is currently wetlands, meadowlands, pasturelands, and woodlands, wind erosion is likely 
insignificant (COB “Dewey Valley” 2008).
The most susceptible soil types in the annexation area are located adjacent to Squalicum Creek and Toad 
Creek.  Since fluvial dynamics are present to promote erosion in these locations, the land along Squali-
cum Creek and Toad Creek has the highest current rate of erosion in the annexation area.  In addition, if 
creeks are constrained, flood events may result in accelerated rates of erosion due to fluvial dynamics.  
Physical constraints will also increase the “blowout” potential of streams that will lead to larger scale 
erosion events.  Erosion may also be significant on the continuous ridge that bisects Dewey Valley.  
Proposed Action: Full Build-Out
The development of the annexation area for residential, industrial, and transportation uses under the Pro-
posed Action will increase erosion.  Land clearing, excavation, and grading to prepare areas for home-
sites, buildings, utilities, roads, and trails will leave the soil more susceptible to erosion.  Land clearing 
increases water erosion primarily because vegetation is no longer present to stabilize soil structure.  
Vegetation removal also decreases plant transpiration, resulting in higher soil moisture levels and thus 
more overland flow.  Further, the removal of the organic surface layer will decrease water infiltration, 
resulting in more overland flow.  Increased overland runoff, due to the increased volume and velocity of 
surface water, will lead to more soil erosion.  The exposure of soil during development will also increase 
wind erosion since vegetation and organic matter is no longer present to protect fine silt and clay par-
ticles from becoming suspended in the air.  
Following development, most of the impacts on erosion will be due to the increased area covered by 
impervious surfaces used for homesites, industrial facilities, and roads.  Impervious surfaces eliminate 
water infiltration, resulting in more overland flow.  The resulting greater volume and velocity of surface 
water runoff will lead to more soil erosion.  The increased rates of erosion following development will 
also occur further down the watershed, such as near Squalicum Creek and Toad Creek.  After develop-
ment, wind erosion will likely be reduced back to pre-development levels since the land area will be 
covered by impervious surfaces, lawns, and vegetation.
Alternative Action: Full Build-Out with Low-Impact Development
Impacts on erosion under the Alternative Action will be similar to those stated in the Proposed Action, 
particularly during construction.  However, following the completion of development, the LID measures
implemented will reduce erosion in comparison with the Proposed Action in two ways.  First, the LID 
measures restrict development to areas not prone to soil erosion.  Second, the LID measures limit the 
area of impervious surfaces which will allow for more water infiltration and transpiration. 
No Action Alternative
Impacts on erosion are much more variable if annexation does not occur.  Development will be more 
sporadic and occur at a slower rate.  The lower rate of development will reduce erosion compared to 
the two other alternatives in the short-term.  However, the lack of development regulations under this 
alternative could result in higher rates of both water and wind erosion once development occurs.  In-
creased agricultural land use in the Dewey Valley area, allowed by the lower levels of development, 
may increase water and wind erosion.  Thus, most sources of erosion will be the same as in the Proposed 
Action but their relative severity will depend on the type, density, and location of development which is 




Bellingham lies within the Fraser River airshed (COB “UGA” 2004).  Existing ambient air quality in 
the Bellingham area meets Washington State and National Ambient Primary and Secondary Standards 
for all six criteria pollutants (Buford 2009).  The criteria pollutants are carbon monoxide, lead, nitro-
gen dioxide, particulate matter (PM10 and PM2.5), ground level ozone, and sulfur oxides (NWCAA 
“NAAQS” 2005).  Air quality data are not available in the immediate vicinity of the annexation area.
The air quality of the annexation area is under the jurisdiction of the Northwest Clean Air Agency 
(NWCAA).  The NWCAA enforces local, state, and federal air quality regulations in Whatcom, Skagit, 
and Island counties.  These regulations include the provisions of the Clean Air Act (NWCAA “Who We 
Are” 2005).  The NWCAA and the Washington State Department of Ecology (DOE) operate air quality 
monitoring stations in this region.  Currently only particulate matter is monitored in the vicinity of the 
annexation area (WA DOE 2008). 
Particulate matter is small solid or liquid particles in the atmosphere generated by road transport, in-
dustrial processes, fuel combustion, wind erosion, and other anthropogenic and natural sources (Colls 
2002).  Particulate matter is regulated by two size classifications:  PM10 and PM2.5 (Colls 2002).   Par-
ticulate matter (PM10 and PM2.5) is currently monitored in Bellingham at the Yew Street Center station 
located at the corner of Yew Street and Alabama Street.  The dominant pollution at the Yew Street Sta-
tion is PM2.5 (WA DOE 2008).  Washington State and National Ambient Primary Standards for particu-
late matter are:  annual average of 50 μg/m3 for PM10 and 15 μg/m3 for PM2.5; 24-hour average of 150 
μg/m3 for PM10 and 65 μg/m3 for PM2.5 (NWCAA “NAAQS” 2005).  Air quality measurements made 
at the Yew Street Center are summarized in Table 2.  Table 2 shows that the 2008 arithmetic averages 
for PM2.5 and PM10 of 6.2 μg/m3 and 10 μg/m3, respectively, are well below the State and Federal 
standards listed above.  While no other pollutants are currently monitored within Bellingham, other pol-
lutants will likely be significant.  These pollutants include carbon monoxide, ozone, and sulfur dioxide.
Carbon monoxide (CO) is a gas produced from the incomplete combustion of any fuel containing 
carbon, with the largest source of anthropogenic emissions being from motor vehicles (Colls 2002).   
Carbon monoxide pollution is most severe in areas of heavy or congested traffic.  As a result, main 
highways and arterials in the greater Bellingham area have the highest pollution levels.  Carbon monox-
ide levels were previously monitored by the DOE at the Federal Building monitoring station at 104 West 
Magnolia Street in downtown Bellingham.  From 1987 to 1990, the highest carbon monoxide level re-
corded was 7 ppm in 1988.  In addition, the highest 1-hour average carbon monoxide level recorded was 
10 ppm on February 10, 1989 (COB “West Bakerview” 1992).  These levels were well below the cur-
rent National Primary Standard of 35 ppm (NWCAA “NAAQS” 2005).  Due to the low, declining levels 
of carbon monoxide recorded, and the resulting continuous compliance, the Federal Building monitor-
ing station was closed in March of 1990 and thus recent data are unavailable (COB “West Bakerview” 
1992).  
Ozone (O3) is a secondary gaseous pollutant produced photochemically due to the reaction of hydro-
carbons and nitrogen oxides in sunlight (Colls 2002).  Ozone, and its precursors, can be transported by 
wind, causing distant locations to experience ozone pollution.  Previous ozone measurements taken at 
the Lynden monitoring station demonstrated compliance with the relevant standards (COB “West Baker-
view” 1992).  The National Primary Ambient Standard for ozone (which is more stringent than Wash-
ington State Standards) is an hourly average of 0.12 ppm (NWCAA “NAAQS” 2005).  The highest 1-
hour average in 1990 was 0.083 ppm on August 5th.  The Lynden monitoring station was subsequently 
shutdown in 1990, thus making current measurements unavailable (COB “West Bakerview” 1992).
Sulfur dioxide (SO2) is released from the combustion of fuels, such as oil and coal, since all fossil 
fuels contain sulfur (Colls 2002).  Sulfur dioxide may also be emitted from smelting and other indus-
trial processes (COB “West Bakerview” 1992).  Measurements previously taken at the Chestnut Street 
monitoring station at the Georgia-Pacific site on Bellingham Bay indicate compliance with sulfur di-
oxide standards.  The Washington State Standards for sulfur dioxide (which are more stringent than 
the National Primary Ambient Standards) are: 0.02 ppm annual average, 0.1 ppm 24-hour average, and 
0.4 ppm 3-hour average (NWCAA “NAAQS” 2005).  According to 1989 and 1990 data, sulfur dioxide 
standards were not exceeded at the Chestnut Street monitoring station (COB “West Bakerview” 1992).  
The Chestnut Street monitoring station has since been closed, making current data unavailable (Buford 
2009).
Due to the current rural state of the annexation area, the annexation area likely has lower ambient con-
centrations of the six criteria pollutants than Bellingham.  However, due to the unavailability of data, 
this cannot be verified (COB “Dewey Valley” 2008).
Proposed Action: Full Build-Out
During development, the construction of houses, buildings, and roads will reduce air quality.  The main 
pollutants will be particulates primarily from diesel-powered construction equipment and dust generated 
by wind erosion from soil exposed by excavating and grading (COB “West Bakerview” 1992).  Follow-
ing development, mobile sources will be the primary source of air pollution.  The four main pollutants 
emitted by motor vehicles are carbon monoxide, particulates, nitrogen oxides, and hydrocarbons (Colls 
2002).  Increases in ambient concentrations of carbon monoxide and particulate matter will likely result 
in the largest impacts (Buford 2009).  Air pollutant emissions will also increase from stationary sources 
constructed in the portions of the annexation area zoned Light Industrial.  Stationary source emissions, 
while depending on the particular facilities built, will mainly consist of particulate matter, sulfur dioxide, 
and nitrogen oxides (Colls 2002).  Increased pollution from wood burning stoves, especially particulates, 
will lead to further reductions in air quality.  However, the likely availability of clean natural gas, in 
addition to electricity, will reduce the use of wood stoves and thus lower their contribution to pollutant 
emissions.  The specific quantity and type of pollutants emitted is difficult to quantitatively predict due 
to the uncertainty of future traffic flow patterns and volumes and the specific type and density of indus-
try that will develop within the annexation area (Buford 2009).
Alternative Action: Full Build-Out with Low-Impact Development
The Alternative Action will have impacts similar to those listed in the Proposed Action.  Adverse air 
quality impacts over the entire annexation area during construction will be less severe than under the 
Proposed Action due to construction being restricted to particular areas.  However, air quality degrada-
tion at construction sites will be of similar severity to that described in the Proposed Action.  Air quality 
impacts may be moderated following construction compared to the Proposed Action due to less residen-
tial and industrial development as a result of restrictions on their location and the amount of impervious 
surfaces.  Air quality degradation will primarily be moderated by annexation residents traveling fewer 
vehicle miles under the Alternative Action since there will be less development.  Thus, LID likely indi-
rectly reduces local adverse air quality impacts.  However, LID will result in more development else-
where, and thus the local air quality benefits provided by LID will be offset by air quality degradation in 
other locations.
No Action Alternative
Air quality impacts will likely be less severe in the near future under the No Action Alternative than the 
Proposed Action or Alternative Action because residential and industrial development, and the associ-
ated increase in transportation, will occur at a slower rate.  However, adverse impacts on air quality in 
the distant future may be more severe due to a lack of comprehensive development planning.  The lower 
level of development planning may result in less efficient transportation systems, causing higher levels 
of mobile source pollution.  The unavailability of clean-burning natural gas may also result in higher 
particulate emissions from wood stoves.
2.2.2 Odor
Existing Conditions
The air in the greater Bellingham area, in comparison to other urban areas, is generally free of noxious 
odors (COB “UGA” 2004).  Current odors within the annexation area primarily come from livestock and 
animals associated with single family residences.  Another current source of odors is improperly func-
tioning septic tank absorption fields.  The retention pond in the Trickle Creek subdivision may, during 
certain times of the year, also be a significant local source of odors due to algae growing in the pond and 
then subsequently decomposing with other organic matter under anaerobic conditions.
Proposed Action: Full Build-Out
Retention ponds built to control storm water within areas of residential and industrial development are 
the only foreseeable sources of additional odors following development.  However, these artificial ponds 
will have minimal adverse odor impacts.  Odors may even decrease following annexation and develop-
ment compared to the Existing Conditions due to the conversion of livestock pastures to residential and 
industrial developments.
Alternative Action: Full Build-Out with Low-Impact Development
Adverse odor impacts will be less under the Alternative Action than under the Proposed Action because 
restrictions on development from sensitive areas will result in less residential and industrial develop-
ment.  This will reduce the number of storm water retention ponds needed, hence reducing the odor gen-
erated by development.  Consequently, the Alternative Action will only have localized minimal adverse 
odor impacts.
No Action Alternative
Without annexation, there will likely not be any adverse odor impacts since development will be con-
strained by inadequate infrastructure.  Thus, not as many additional storm water retention ponds, a pos-
sible odor source, will be built.  However, development under this alternative will not have access to the 
COB sewer system.  This will increase the use of septic tank absorption fields.  Since absorption fields 




Bellingham has a maritime climate mainly due to the movement of moist Pacific Ocean air inland over 
the region.  These moisture-laden air masses release precipitation as they are orographically lifted over 
the Cascade Mountains.  In addition, Puget Sound and the Olympic Mountains create weather patterns 
that funnel air from more southernly regions, providing Bellingham’s characteristic climate: cool, dry 
summers and mild, wet winters (COB “West Bakerview” 1992).  The mean annual temperature for Bell-
ingham is 48.9°F (9.4°C) with a maximum range of -4°F (20°C) to 97°F (36°C) (COB “UGA” 2004).  
The periods of cold weather Bellingham experiences in winter are due to the movement of cold stable air 
into the area from the Fraser Valley and Cascade Mountains (COB “West Bakerview” 1992).
Average annual precipitation in Bellingham is 34 inches (86.4 cm) that has historically ranged from 
approximately 20 inches (50.8 cm) to 49 inches (124.5 cm).  During the three winter months, average 
snowfall per month is approximately 3 inches.  Fog occurs primarily in Spring and Fall.  The prevail-
ing wind directions are west and southwest during the year except for in winter when winds originate 
primarily from the southwest.  Winds generally do not exceed 20 miles per hour for long periods of time 
(COB “UGA” 2004).
Proposed Action: Full Build-Out
Annexation and development under the Proposed Action will likely have minimal impacts on climate.  
The largest potential impact on climate is the emission of carbon dioxide from motor vehicles since most 
of the area will be developed for residential uses, and thus will create large volumes of vehicle traffic.  
Consequently, the net impact on climate largely depends on the difference in distance of services from 
the annexation area compared to an alternative location for development.  This is due to more vehicle 
miles, and thus more greenhouse gas emissions, if services are located further from residential develop-
ment.  Currently, the closest retail center to the annexation area is Barkley Village, which is approxi-
mately 1 mile to the southwest.  Traffic congestion may also increase vehicular greenhouse gas emis-
sions due to more idling, starting, and stopping.  However, the proposed arterial through Dewey Valley 
in addition to the current access to two main arterials, Mount Baker Highway and Hannegan Road, will 
likely result in efficient traffic flows and thus lower greenhouse gas emissions per mile than less acces-
sible development areas.  In addition, if an urban village is built within the annexation area, the vehicle 
miles, and thus carbon footprint, associated with development will be much lower.
Alternative Action: Full Build-Out with Low-Impact Development
The impact on climate under the Alternative Action, like the Proposed Action, will depend primarily 
on the vehicle miles driven by the future residents of developments located within the annexation area.  
However, the impact on climate will be less under the Alternative Action due to fewer homes being 
built, and thus a smaller population, because of LID restrictions on building in sensitive areas.
No Action Alternative
There will most likely be no impact on climate in the near future under the No Action Alternative.  The 
infrastructure constraints imposed without annexation will result in slower development than under the 
two alternatives including annexation. The lower rate of development will result in lower greenhouse 
gas emissions from annexation area vehicles.  However, development of the area without proper trans 
portation planning will result in traffic congestion, and thus may pose a larger impact on climate follow-
ing development than either the Proposed Action or Alternative Action.
2.3 Water
2.3.1 Surface Water Movement / Quantity / Quality
Existing Conditions
Squalicum Creek runs 10 miles from Squalicum Lake through the northwest corner of Dewey Valley 
before draining into Bellingham Bay (See Figure 4).  Squalicum Creek is a third order stream with a 
drainage area of approximately 15,800 acres. The main tributary to the stream is Baker Creek, which has 
a drainage area of approximately 3,150 acres (COB “Urban Streams” 2006).  The watershed consists 
of 84 kilometers of stream habitat in its upper reaches.  The watershed is independent of the Cascade 
foothills and is not influenced by mountain snowmelt. Calculations based on DOE stream flow moni-
toring data for Squalicum Creek show the average daily flow over water years 2004 through 2008 was 
36.9 cfs with maximums and minimums of 331 cfs and 0.46 cfs, respectively (WA DOE “Stream Flow” 
2009).  Stream banks average 5 feet in height.  Squalicum Creek is characterized by level terrain across 
the stream passageway that results in a flat hydraulic gradient along the stream.
Low density residential areas, pasturelands, and second growth vegetation characterize the Dewey 
Valley area (R.W. Beck and Associates 1994). Current land uses cause water disturbances such as 
vegetation removal, elevated water temperatures, summer low flow, lowered dissolved oxygen levels, 
encroachment of invasive species, increased sedimentation, streambed disturbance, bacterial contamina-
tion, channel erosion, and visible oil and scum in the stream (R.W. Beck and Associates 1994).  Sources 
of non-point pollution consist of urban and industrial runoff as well as failing septic systems (Downen 
and Mueller 1999).
Water quality monitoring for Squalicum Creek has taken place yearly since 1994 at the East Bakerview 
site.  Only in 1992 did the stream exceed Class B designation for the overall stream quality for the site.  
For all other years, the stream did not meet overall Class A or Class B standards due to fecal coliform, 
dissolved oxygen, temperature, and other concerns (COB “Urban Streams” 2006).
In 2006, Squalicum Creek at the East Bakerview site did not meet the Class A or Class B designations 
for fecal coliform.  Fecal coliform presence in waterbodies indicates contamination from fecal sources.  
Their presence is an indicator of pathogens present that cause waterborne illnesses such as skin condi-
tions and upper respiratory and gastrointestinal illnesses.  Introduction of fecal bacteria to the stream can 
come in the forms of leaking septic systems, broken sewer lines, and surface runoff from animal sourc-
es.  Squalicum Creek’s mean colony forming units per 100 milliliters was 165.  The creek exceeded the 
Class A standard of 100 or less colony forming units per 100 milliliters in 50 percent of the samples 
taken.  Higher values of fecal coliform were found in winter months that corresponded with significant 
rain events (COB “Urban Streams” 2006).  
Squalicum Creek did not meet Class A or Class B standards for dissolved oxygen in 2006.  Aquatic 
organisms need dissolved oxygen in order to survive in their aquatic ecosystems.  Running water tends 
to be saturated with oxygen due to its churning motion as the water hits rocks and other obstructions.  
Dissolved oxygen is also related to water temperature.  Warmer water has less capacity to hold dissolved 
oxygen and reaches saturation at lower concentrations than colder water.  Organic matter and nutrient 
loading can also decrease dissolved oxygen levels.  Animal feces, failing septic systems, grass clippings, 
woody debris, and urban and agricultural runoff all cause decreased dissolved oxygen levels in streams.  
Dissolve oxygen levels reached a low of 6.5 mg/L during the summer months of the study period.  The 
average yearly dissolved oxygen level for Squalicum Creek was 9.9 mg/L.  Over 30 percent of the 
samples taken in 2006 were below the Class A standard of 8.0 mg/L dissolved oxygen (COB “Urban 
Streams” 2006).
Temperature readings for Squalicum Creek at the East Bakerview site met the Class AA standard of less 
than 16 degrees Celsius.  The average yearly temperature for the stream in 2006 was 9.8 degrees Cel-
sius.  Temperatures above 18 degrees Celsius at the site have not been recorded since 1998.  
Squalicum Creek was designated Class AA for pH values between 6.5 and 8.5 in 2006. The pH of water 
is a measure of the concentration of hydrogen ions present.  Sudden changes in the pH level of a stream 
can cause sublethal physiological effects of inhabiting organisms.  Lime applied to lawns and agricul-
tural lands can wash into streams and raise the pH level.  Photosynthesis, respiration, and decomposition 
rates in addition to surrounding geology affect pH levels. In urban areas, high percentages of impervious 
surfaces allow naturally acidic rainfall to flow overland directly into waterways (COB “Urban Streams” 
2006).  
Squalicum Creek at the East Bakerview site showed a trend of higher turbidity values during the winter 
months that corresponded to significant rainfall events.  Turbidity measures the degree of water clarity, 
and is mainly influenced by stream flow rates in addition to productivity, organic matter, and sediment 
content.  Squalicum Creek was designated Class AA for turbidity in 2006.  The yearly average for the 
creek was 11.6 Nephelometric Turbidity Units (NTU) (COB “Urban Streams” 2006).
Specific conductance measures the ability of water to conduct electricity due to dissolved ions, salts, 
and minerals in the stream system.  Changes in conductivity measurements can indicate contamination 
from point and non-point sources.  The yearly specific conductivity average for the mouth of Squalicum 
Creek was consistently around 200 µS/cm (COB “Urban Streams” 2006).
A toxic screening survey of multiple sites on Squalicum Creek was conducted in the summer of 2004.  
Water testing for metals showed that zinc, arsenic, copper, lead, and mercury were present in the stream. 
The majority of the detections were low with the exception of mercury and zinc.  Both of these metals 
were at levels above water quality criteria for the protection of aquatic life.  Zinc is typically found in 
urban areas due to road runoff.  Eleven herbicides, the household insecticide diazinon, and the fungicide 
4-nitrophenol were detected in Squalicum Creek.  The herbicides included atrazine, bromacil, dichlo-
benil, diuron, prometon, 2,4-D, dicamba, MCPA, MCPP (mecoprop), pentachlorophenol and triclopyr.  
The herbicide MCPP exceeded the Netherlands’ ecotoxicological limit of 0.11 µg/L.  Diazinon exceeded 
the California’s Department of Fish and Game water criteria of 0.04 µg/L. Sediment samples from the 
stream detected 33 semi-volatile organic carbon compounds.  Of these, several compounds were found 
to be above the freshwater sediment quality values for the protection of aquatic life.  Bis(2-ethylhexl) 
phthalate and Di-N-Octyl phthalate were found to be 18 to 66 times higher than the recommended limit 
(Anderson and Roose 2004).  
Approximately 130 acres of wetlands have been identified throughout the entire Squalicum Creek wa-
tershed.  The wetlands adjacent to Squalicum Creek in the Dewey Valley area have been recommended 
as Category One wetlands (See Figure 4).  These wetlands are described as having a scrub-shrub veg-
etation designation.  The COB developed the “Wetland and Stream Regulatory Chapter” of the City’s 
Municipal Code to define a tiered wetlands rating system.  Category One wetlands are those of rare or 
irreplaceable ecotypes or those containing endangered, threatened or rare species of plants and animals.  
The Dewey Valley area’s wetlands are composed of high-value wetlands that require a minimum of 200 
foot perimeter buffer zones according to the City’s “Wetland and Stream Regulatory Chapter” (R.W. 
Beck and Associates 1994).
Proposed Action: Full Build-Out
The Proposed Action will decrease water quality due to lower dissolved oxygen levels and increased 
sedimentation, temperature, turbidity, erosion, and contaminants entering the stream.  Direct loss of 
wetlands from increased urban development will alter the hydrology of the Squalicum Creek watershed.  
Water contamination from increased residential and roadway construction may decrease the overall 
health of Squalicum Creek and its wetlands.  
The Dewey Valley area currently contains 110 existing dwelling units, with most residential units 
concentrated in the Trickle Creek development in the southeast corner of the parcel.  With the proposed 
zoning amendments, there is potential for the development of an additional 206 dwelling units in the 
area, for a forecasted total of 316 units contributing to the City budget within 15 years (COB “City 
Council” 2008).  With a maximum housing density of 6 units per acre and 7,200 square feet per dwell-
ing unit, the 206 additional units proposed will require at least 34 acres of the 82 available for develop-
ment, not including roads or other infrastructure (See Figures 1 and 10).
Heavy rains can suspend sand, silt, and clay from construction sites and carry them to stream waters, 
increasing turbidity.  Compounded effects of multiple construction sites in Dewey Valley can increase 
erosion, organic matter, and nutrients that in turn result in greater loading of suspended materials in the 
watershed.  Storm water management strategies implemented in new developments will likely include 
conventional practices that emphasize the efficient collection and rapid conveyance of runoff from 
residential development to central control ponds, like those seen in the Trickle Creek development.  A 
relative risk assessment model for Squalicum Creek showed wetland abundance and function are the
most at risk from these types of point and non-point urban development impacts in the Squalicum Creek 
watershed (Chen 2001).
Direct impacts to wetlands result primarily from the conversion of wetlands to non-wetlands.  A net 
loss of wetland functions will occur if portions of the wetlands in Dewey Valley are filled in.  Road and 
building construction will increase noise, light, and temperature levels in the wetlands.  Land cleared 
for future development will allow many non-invasive and “weedy” species to become established (R.W. 
Beck and Associates 1994).  Newly introduced species of vegetation may not be able to perform many 
of the same functions as wetland plant species, including toxicant uptake and transformation (Menasche 
2004). A major finding in the Puget Sound Wetlands and Stormwater Management Program was that 
“hydrologic changes were having more immediate and measurable effects on composition of vegetation 
and amphibian communities than other conditions [monitored]” (Azous and Horner 2001). Increased 
water level fluctuations such as mean annual water level fluctuation, growing season water level fluctua-
tion, the frequency and duration of stage excursions, and the total annual dry period are observed when 
total impervious area within the drainage area exceeds 10 to 15 percent (Taylor 1993).
Alternative Action: Full Build-Out with Low-Impact Development
Category One wetlands are those of rare or irreplaceable ecotypes or those containing endangered, 
threatened, or rare species of plants and animals (Clear Creek Solutions, Inc. and Parametrix 2007).  The 
Alternative Action requires a buffer of 200 feet for any construction or building from the edge of Squa-
licum Creek and its wetlands.  Practices that will help to limit damage to the wetlands include limited 
urban development in sensitive and diverse habitat areas.  Habitats should be created that can enhance 
the diversity of native species and construction shall be completed in stages to limit disturbances (Gold-
berg 2009).
LID strategies will reduce surface runoff and peak storm flows that compound damage from stream bank 
and streambed erosion. This will provide for better and more stable streambed substrate conditions over 
time. 
Greater groundwater recharge potential and storage capacity with LID will reduce the frequency and 
intensity of low summer flows and their associated increased temperatures. In addition, higher ground-
water influx rates in the summer season will provide cooler waters that help stabilize and lower stream 
temperatures.
No Action Alternative
If the area is not annexed, the use of septic systems will solely be allowed under current zoning for low 
density single family development and rural industrial parcels.  New development will occur under 
Whatcom County rules.  The COB will not be able to create and implement a long-term plan for growth 
and development in the region.  The COB will also not have any short-term control over the type and 
manner in which new development occurs. 
The impacts on surface water from the No Action Alternative will be similar or greater than the existing 
low density residential development in the area.  Pasturelands, residential septic tanks, impervious sur-
faces, and construction will continue to increase contaminant levels entering Squalicum Creek and the 
surrounding wetlands.  The main source of contaminants that decrease water quality will be from septic 
tank absorption fields and inadequate development buffers near the stream.
2.3.2 Runoff / Absorption
Existing Conditions
Storm water runoff levels are likely a less significant impact in Dewey Valley relative to other stream 
segments due to the current low level of development.  About 20 percent of the entire Squalicum Creek 
Watershed consists of impervious surfaces (Clear Creek Solutions, Inc. and Parametrix 2007).  Currently 
35 percent of the entire Squalicum Creek watershed consists of residential land use that contributes the 
most relative risk to biotic and abiotic risk due to the wide variety of hydrology-altering exposure path-
ways it presents to the watershed (Chen 2001).
The City’s Stormwater Comprehensive Plan for Squalicum Creek describes that 27 percent of water-
shed area around Dewey Valley and its designated Squalicum Creek segment is composed of impervi-
ous surfaces (Clear Creek Solutions, Inc. and Parametrix 2007).  This is mainly due to the land uses 
in neighboring city areas, including: industrial parcels to the west, high density residential areas in the 
Silver Beach neighborhood, and Squalicum High School and Northern Heights Elementary School.  
Toad Creek also borders large impervious parcels on its northern and southern banks before its conflu-
ence with Squalicum Creek.  The surrounding area includes a large vehicle maintenance facility and a 
low density cul-de-sac development along Britton Loop Road.
In contrast, impervious coverage in the Dewey Valley annexation area, estimated using Google Earth 
Pro® area tools, is about 2.9 percent.  This allows for residential development without drastically in-
creasing impervious surface coverage to the levels seen in the surrounding residential and industrial 
areas.  The rural nature of current land uses such as pastureland, DNR forest stands, open brush, and 
wetlands contribute lower levels of pollution runoff than urban residential areas, while providing critical 
infiltration and retention areas.  However, the local soil’s poor drainage capacity provide for suboptimal 
infiltration and percolation rates. The wetlands located in the Dewey Valley area are an even more im-
portant asset for rainwater absorption and storm water runoff collection (See Figure 4).
Proposed Action: Full Build-Out
Concerns for water absorption rate and pollution impacts for Dewey Valley include non-point source 
pollution and the alteration of the hydrological functions of the wetlands and Squalicum Creek.  Non-
point source pollution is transported by storm water runoff and may degrade the water quality of Squali-
cum Creek, affect aquatic plant and animal life, and create public health concerns.  Urbanization intro-
duces pollutants to waterways from activities such as construction, transportation systems, processing of 
raw materials, commercial and industrial discharges, residential use of pesticides and herbicides, energy 
consumption, waste disposal, and recreational activities.  Potential sources of non-point source pollu-
tion that will increase within Dewey Valley under the Proposed Action include: residential construction, 
industrial practices, and the construction and maintenance of roadways (COB “UGA” 2004).  
Development associated with high density impervious surfaces may result in increased quantities of 
storm water runoff that will impact Squalicum Creek’s water quality.  Removal of native vegetation and 
soils will change the hydrologic functioning and physical and chemical properties of Squalicum Creek 
(COB “UGA” 2004).  Typical residential development practices in Puget Sound remove most, if not all, 
vegetation and topsoil (Puget Sound Partnership 2005).   As development occurs, peak flow discharges 
and storm flow durations may increase.  If flows exceed critical shear stress during high-magnitude 
storm events, stream channels will be exposed to excessive erosion over prolonged
periods (Booth et al. 2002).  The resulting alteration of stream flow could change the stream tempera-
ture, obstruct the migratory routes for aquatic species, alter the water quality, and change the composi-
tion of the substrate.  
Construction of the 206 proposed dwelling units in the City’s annexation plan, with the maximum densi-
ty of 7,200 square feet, results in 34 acres of potential impervious surfaces.  This will increase the effec-
tive impervious surface ratio in the surrounding watershed area from 27 percent to 39 percent.  Devel-
opment associated with such a high density of impervious surface area will drastically alter hydrology, 
especially in wetland areas. Decreases in infiltration capacity and increases in storm water runoff will 
impact Squalicum Creek’s water quality, biological integrity, and channel stability.  Urban development 
in the Puget Sound region is estimated to have 90 percent less storm water storage capacity than the na-
tive forested conditions.  Best Management Practices (BMP) applications, circa 1994, are estimated to 
recover only 25 percent of total storage capacity (May et al. 1997).  Without infiltration, excess volume 
generated above the onsite storage capacity is released to receiving waters.  The 3 acre-feet retention 
pond size mandated by the DOE in typical urban developments is much smaller than the 14 acre-feet 
average pre-existing capacity levels that the area is likely to require (Puget Sound Partnership 2005).
With such high levels of impermeable surface construction possible, a variety of environmental im-
pacts and exposure pathways associated with decreased infiltration will synergistically compound the 
degradation of Squalicum Creek, its wetlands, and riparian areas.  Problems that may occur from the 
poor infiltration capacity associated with impervious surfaces include non-point source runoff pollution, 
changes in flood regimes, and altered hydrology in areas surrounding the development that will greatly 
compound the final ecosystem risk.  A relative risk assessment of land use in the Squalicum Creek 
watershed has shown that residential land use contributes the greatest probability of risk (not magnitude) 
to the watershed.  In contrast, light and chemical industries, mining activities, forestry activities, and the 
construction of stream barriers contribute fewer risks to the watershed.  However, quantifying the mag-
nitude of these specific risks is infeasible without extensive site-specific data to quantify the magnitude 
of the impacts (Chen 2001).
Without a consistent source reduction management approach, once the physical infrastructure and im-
pervious surfaces are constructed further preventative actions will become extremely limited.  If the cu-
mulative impacts on Dewey Valley surpass the critical threshold of ecological degradation, the need for 
emergency intervention may be required.  This could create a situation in which public health, property, 
and environmental concerns may not be properly addressed due to the permanent nature of the Proposed 
Action’s development (May et al. 1997).
Alternative Action: Full Build-Out with Low-Impact Development
Increasing the CAO buffers to 200 feet, the most protected levels for wetlands, will reduce the build-
able residential area significantly.  However, these buffers greatly increase infiltration capacity due to 
the important hydrologic nature of these sites.  Designing a higher density residential area will have 
less overall impact per unit of impermeable surface.  In addition, requiring constraints on the density of 
impermeable surfaces from sources other than housing will further achieve the desired minimum hydro-
logic degradation and will provide the same number of housing units.  
Increased native soil and vegetation preservation will prevent the compaction of topsoil, reduce the use 
of grading and soil amendments, and reduce the impacts of rainfall, all of which will increase the rate of 
water absorption.  Groundcovers and their root systems hold soil particles in place during precipitation
events.  Groundcovers also reduce runoff velocity and filter out suspended soil particles during rainfall 
events.  Vegetated watersheds exhibit lower peak flows, lower total discharge volumes, and increased 
absorption rates between rainfall and runoff (Menasche 2004).  Areas of vegetation are critical and need 
to be preserved in the Dewey Valley area.  Limiting the amount of impervious surfaces in the area below 
20 percent will also decrease the amount of storm runoff reaching Squalicum Creek and will help dissi-
pate the flooding intensity to more naturally occurring levels.
No Action Alternative
The No Action Alternative will resemble the Existing Conditions.  Less stringent building development 
regulations will result in more runoff occurring than in the Proposed Action.  More low density urban 
sprawl will result in higher percentages of impervious surfaces relative to the Proposed Action or Al-
ternative Action.  Increased impervious surfaces will result in higher runoff of sedimentation that will 
result in decreased water and habitat quality in the Dewey Valley area.
2.3.3 Floods
Existing Conditions
The area surrounding Squalicum Creek in the Dewey Valley annexation area has been designated as a 
FEMA Zone A (area of 100-year flood).  Within the last five water years the largest discharges associat-
ed with major flood events were in the range of 500 to 600 cfs, however, stream flow associated with the 
100-year floodplain could be considerably larger (WA DOE “Stream Flow” 2009).  Squalicum Creek is 
characterized by level terrain across the stream passageway that results in a flat hydraulic gradient along 
the stream.  These characteristics produce a situation where minor changes to the channel capacity or 
floodplain elevations may substantially redirect high water flows and the geographic location of flood-
ing (R.W. Beck and Associates 1994).  
Proposed Action: Full Build-Out
A simulated floodplain situation showed that during a 100-year flood, the floodplain depths within 
Dewey Valley will be typically minor.  The average increase in water depth will be from 1 to 2 feet.  
Development in the Dewey Valley area may result in higher peak flow rates during major storm events.  
During flood events, water backs up behind roadways and spreads out onto property where it can cause 
damage.  Water spilling over roadways causes damage to the roadways and downstream properties 
(R.W. Beck and Associates 1994).  Future development in the Dewey Valley area will increase the like-
lihood of flood events due to increased impervious surfaces and alterations to the stream channel.  Such 
events could create public health and property concerns as increased storm flow increases the harm and 
damage associated with extreme flood events.
Alternative Action: Full Build-Out with Low-Impact Development
Implementing a 200 foot buffer to wetlands and riparian areas along Squalicum Creek will provide 
greater floodplain retention by providing the surface area and vegetation needed to slow flood stage 
water levels.  This will provide greater protection to property along the stream and further downstream 
as the velocity and magnitude of flows are reduced.  This is especially true downstream of channelized 
stream segments where discharge and velocity are typically higher.  Vegetation is important for the 
slowing of overflow water and increasing the infiltration rates of soil after precipitation events.  Areas of
vegetation are critical and need to be preserved in the Dewey Valley area.  Limiting the amount of im-
pervious surfaces in the area to below 20 percent will also decrease the amount of storm runoff reaching 
Squalicum Creek and will allow vegetation to absorb more of the precipitation.
Recommendations to reduce flooding effects include mandating new development be placed on elevated 
fills, having residential areas build berms around existing development, and installing additional culverts 
under existing and planned roadways (Menasche 2004).  Also, limiting construction to areas on slopes 
less than 20 percent will decrease the likelihood of landslides during significant rainfall events.  This 
will result in lower risks of damage to residential property.  
No Action Alternative
The environmental impacts of the No Action Alternative will result in flood events similar to those 
under current conditions.  Low density residential development may continue to increase the impervious 
surfaces in Dewey Valley that will increase storm water runoff into Squalicum Creek.  This will result in 
increased flooding in the areas surrounding Squalicum Creek during precipitation events.
2.3.4 Ground Water Movement / Quantity / Quality
Existing Conditions
The majority of Dewey Valley lies within a Critical Aquifer Recharge Area designated by Whatcom 
County as having moderate susceptibility to contaminants “based on overlays of depth to water, soil 
permeability, and hydrogeology” (Whatcom County 2005).  The estimated depth to water in this bot-
tom-land area is generally between 0 to 10 feet, and is mainly dependent on proximity to Squalicum 
Creek (Whatcom County 2005). However, no wellhead protection zones with high susceptibility ratings 
are present within the nearby watershed or further downstream. The largest extraction of groundwater in 
the Dewey Valley area is from existing private wells.  Well water withdrawals may potentially deplete 
stream flows where the well is in direct hydraulic connection with the stream (R.W. Beck and Associ-
ates 1994).  
Proposed Action: Full Build-Out
Considerable care must be taken to maintain groundwater quality as development and pollution increase 
in the area.  In developed areas, impermeable surfaces divert water that would normally be absorbed 
by vegetation and recharge the underlying aquifer.  Small wetlands, such as those in Dewey Valley, 
are often closely linked to groundwater.  Rainfall and surface runoff percolate back to the groundwater 
through wetland soils.  Groundwater can also connect to the wetlands through seeps and springs (COB 
“UGA” 2004). Under the Proposed Action, there will be an increase in the amount of contaminated 
runoff reaching Squalicum Creek and the underlying ground water.  Groundwater concerns focus on pol-
lution caused by hazardous household wastes, solid waste disposal, and increased impervious surfaces 
that result from increased urban development.  Infiltration of septic tank leaks, urban runoff, agricultural 
pesticides, and other waterborne pollutants may also contaminate groundwater.  Groundwater recharge 
rates in Dewey Valley will be diminished with the Proposed Action’s progressive high density urbaniza-
tion.  Excessive impermeable surface construction, native soil removal and compaction, and native veg-
etation loss greatly compounds individual impacts on soil permeability, storage capacity, and hydrologic 
regimes.  Converting future water use from private wells to the COB public water system, as access 
becomes more cost effective, may result in reduced long-term aquifer withdrawals.  However, the net
result in the near future will likely be worse as valley residents with existing systems may continue to 
withdraw comparable levels of water for household use while aquifer recharge diminishes.  Providing 
City sewer services to the area will also reduce the impact of future septic tank construction that poses 
potential groundwater contamination.
Alternative Action: Full Build-Out with Low-Impact Development
Implementing LID procedures in accordance with the Alternative Action will allow for better recharge 
potential to the underlying aquifer than the Proposed Action.  The construction of bioretention ponds 
and limiting the impervious surfaces below 20 percent will allow greater infiltration of precipitation 
into the soil.  The Alternative Action will reduce the amount of runoff into Squalicum Creek and will 
increase the amount of infiltration in areas such as the wetlands that surround Squalicum Creek.  Soil 
amendments, native vegetation, and filtration mechanisms will also help reduce the contaminant load 
during the percolation and recharge processes to provide for better groundwater quality. 
No Action Alternative
Development will continue in Dewey Valley without annexation that will require further expansion of 
private wells and septic systems in the area.  Groundwater supplies may be adversely affected by larger 
withdrawals from the aquifer.  Increased abundance and density of septic sewage systems will result in 
a much higher risk of groundwater contamination from pathogens associated with fecal coliform bacte-
ria and various dissolved organic compounds. Quantifying the extent of these impacts is difficult as the 
cumulative impact will vary widely with rates of new development, individual infrastructure, and the 
behaviors of the area’s residents. 
2.3.5 Public Water Supplies
Existing Conditions
The majority of Whatcom County’s population derives its drinking water from surface water sources.  
The COB receives its water from Lake Whatcom and its corresponding watershed located south and east 
of the Dewey Valley area.  Due to the topographic watershed boundary between the Squalicum Creek 
and Lake Whatcom systems, there is very little potential for impact on the COB’s available drinking wa-
ter supplies.  Public water supplies in the Squalicum Creek watershed are limited to surface waters and 
permitted well withdrawals for private or household use. The largest impacts to public water supplies in 
the Dewey Valley area are from existing private wells given the absence of any significant surface water 
use. Well water withdrawals hydraulically connected to the stream system can potentially deplete stream 
flows, especially during dry summer seasons (R.W. Beck and Associates 1994).  See Figure 6 for exist-
ing water mains and service lines in Dewey Valley.
Proposed Action: Full Build-Out
Due to the proposed annexation area being located outside of the public water supply (Lake Whatcom) 
watershed, there will be little environmental impact to city residents. However, the ground water sup-
ply could partially benefit from the future conversion of private well use to the City water system. This 
could potentially increase the groundwater recharge rate and raise the water table in nearby areas in the 
Squalicum Creek watershed.  The use of City water and sewer will also decrease the risk of pathogens 
entering Squalicum Creek from faulty septic systems.
Alternative Action: Full Build-Out with Low-Impact Development
Environmental impacts for the Alternative Action will be similar to those for the Proposed Action.  
However, the Alternative Action may have slightly lower environmental impacts due to lower residen-
tial demand for public water supplies over time. LID procedures, the implementation of rain barrel stor-
age systems, rain gardens, and native vegetation reduce residential water use through a variety of conser-
vation methods.  These help to reduce the total capacity expansion of the City water supply required by 
the expected increase in residential demand.  If demand reductions from LID practices can be accounted 
for in the early planning stages of development, less investment may be required to build the infrastruc-
ture necessary to service the area. 
No Action Alternative
Under the No Action Alternative, Dewey Valley residents will continue to use private wells for their 
water supply which may deplete groundwater or surface stream flow as development continues.  In 
the immediate future, the No Action Alternative will resemble the description in Existing Conditions.  
However, continued development will exacerbate current environmental impacts related to ground and 
surface water quality and quantity in the Squalicum Creek watershed.  This alternative will not affect the 
City’s water treatment and supply system and its associated environmental impacts.  
2.4 Plants and Animals
2.4.1 Habitat and Diversity of Plants and Animals
Existing Conditions
A wildlife inventory of Dewey Valley was completed on behalf of the COB in 1994 as a part of its 
Squalicum Creek Floodplain Management Plan Environmental Impact Statement.  The creek and its 
associated riparian habitat has the potential to support a high diversity of wildlife populations.  Most of 
the land bordering Squalicum Creek is characterized by deciduous forested wetlands or wet meadows 
(See Figure 4).  Large areas of dense, native vegetation are present in the Dewey Valley area, but forest 
coverage is fragmented due to residential and industrial development.  Field and thicket habitat includes 
farmlands, pastures, yards, hedgerows, roadside thickets, and underbrush.  The wetlands provide the 
most productive habitat in the area.  The riparian woodland habitat surrounding the wetlands also pro-
vides habitat to many plant and animal species in the Dewey Valley area (R.W. Beck and Associates 
1994).   Two 40-acre plots of this low density timber in the southwest portion of the annexation area are 
owned by the Washington State Department of Natural Resources (DNR) and are currently for sale with 
the goal of development under COB zoning regulations.  Second and third growth stands of mixed co-
niferous and deciduous trees represent most of the planning area.  Western red cedar, black cottonwood, 
red alder, devil’s club, vine maple, Scotch broom, matrimony vine, wild rose, salmonberry, and red 
elderberry dominate the forested area.  Typical herbs include ferns, wild ginger, vanilla leaf, Solomon’s 
plume, skunk cabbage, and stinging nettles.  Squalicum Creek contains pondweed, duckweed, pond 
lilies, milfoil, elodea, and algae.  Alongside the creek in the wetland areas, plant species include cat-
tails, watercress, horsetails, nightshade, quackgrass, rushes, and sedges.   Trees common in the riparian 
woodland include red alder, paper birch, black cottonwood, willow, and western red cedar (Downen and 
Mueller 1999). 
A bird inventory conducted in 1994 lists birds present in the Dewey Valley area.  Bird species in the
area include American coot, American goldfinch, American widgeon, bank swallow, Barrow’s golden-
eye, Bewick’s wren, black-crowned night heron, blue-winged teal, California gull, common crow, com-
mon goldeneye, common snipe, common yellow throat, dark-eyed junco, eared grebe, gadwall, great 
blue heron, green-winged teal, house finch, killdeer, kingfisher, long-billed marsh wren, mallard, marsh 
wren, northern harrier, northern shoveler, pie-billed grebe, pintail, red-tailed hawk, red-winged swallow, 
scaup, song sparrow, Stellar’s jay, western grebe, and woodpecker (R.W. Beck and Associates 1994).    
Mammals in the study area are diverse throughout the wetlands, forest, and along Squalicum Creek.  
Mammals listed as being in the annexation area include beaver, blacktailed deer, cottontail rabbit, coy-
ote, deer mouse, long-tail weasel, marsh shrew, mink, muskrat, northern water shrew, opossum, otter, 
raccoon, striped skunk, and Townsend’s vole.  Reptiles in the area include the common garter snake 
and northwestern garter snake.  Amphibians include Pacific tree frog, red-legged frog, and western toad 
(R.W. Beck and Associates 1994).  
A wide range of fish species inhabit Squalicum Creek.  Squalicum Creek contains spawning habitat for 
Coho, pink, and chum salmon and foraging areas for bull trout, searun cutthroat trout, resident cutthroat 
trout, and rainbow trout.  Steelhead trout have also be observed spawning in the stream.  Bull trout, 
Salvelinus confluentus, is listed under the Federal Endangered Species Act (ESA) as “threatened” with 
extinction.  Historically, several salmonid species existed within the Squalicum Creek drainage.  Al-
though Squalicum Creek historically produced a large run of Coho salmon, much of the spawning habi-
tat available to salmonids no longer exists (M.R. Downen 1999). Much of the stream was determined 
to have very little spawning habitat available (less than 5 percent of the stream).  The available habitat 
is suitable only for searun cutthroat or small Coho salmon.  Small pools represent between 80 and 90 
percent of the total habitat and are mainly made of small pea gravel between the pools (R.W. Beck and 
Associates 1994).    
Sources of habitat degradation for fish include sedimentation of the substrate from stream bank ero-
sion, sediment loading from upstream sources, and loss of riparian vegetation as a result of livestock 
use and shoreline development.  Much of Squalicum Creek in Dewey Valley is adjacent to pasturelands 
that result in elevated nutrient and bacteria levels within portions of the stream.  Erosion of stream bank 
structure results in the loss of riparian cover that increases sedimentation (R.W. Beck and Associates 
1994).  During periods of low flow and warm atmospheric temperatures, water temperatures along un-
shaded stream portions may exceed threshold levels for salmonids.  Consequently, salmonid populations 
in Squalicum Creek are depleted and at risk of local extinction.  The primary deficiency for spawning 
appears to be a lack of suitably sized substrates that limits the spawning habitat for Coho salmon and 
searun cutthroat trout (R.W. Beck and Associates 1994).  
While small numbers of chum salmon spawn in the mainstem of Squalicum Creek, Coho salmon typi-
cally ascend to the headwater areas to spawn and use downstream reaches for rearing (M. R. Downen 
1999). Rainbow trout (Oncorhynchus mykiss) and kokanee (Oncorhynchus mykiss) are currently 
stocked in Toad Lake at the head of one of Squalicum Creek’s major tributaries (WDFW 1998).  Coho 
salmon are raised in netpens at Sunset Pond in a cooperative effort by the Department of Fisheries, the 
Port of Bellingham, and the Bellingham Bay Salmon Association. The program has been in operation 
since 1991 (WDFW 1998).  The Squalicum Creek system produced 532 coho, 75 cutthroat, and 11 steel-
head smolts per hectare of summer surface area in 1998 (M. R. Downen 1999).
Proposed Action: Full Build-Out
Development activities greatly reduce the amount of habitat available to native species.  Losses of ripar-
ian vegetation also reduce habitats for insect species that form a large segment of the food supply for 
rearing fish. Increased development corresponds to the removal of large snags (dead, standing trees) 
and fallen, decaying logs that are often removed for aesthetic reasons and by flooding.  This further 
decreases the habitat for fish species in Squalicum Creek (Downen and Mueller 1999).  Urbanized areas 
often see a shift in species distribution.  Often there is an increase in “urban wildlife” species, such as 
common crows, song sparrows, and grey squirrels, warmwater fishes, and a decrease of species such as 
herons and beavers (R.W. Beck and Associates 1994).  
As a result of recent construction in Dewey Valley, existing wetlands have begun to dry up.  The dry 
soil conditions have allowed many plant species, which are not normally found in the wetlands, to 
become established.  Continued drying of these soils may allow for an increase of weedy, exotic plants 
that flourish at the expense of native wetland plants.  Road and building construction will increase noise, 
light, and temperature levels in the wetlands.  The wetlands within Dewey Valley form the majority of 
the most valuable wildlife habitat in the area (R.W. Beck and Associates 1994).  The filling of wetlands 
or the alteration of wetland hydrology by surface water diversion may result in the loss of wetland func-
tions and may reduce Squalicum Creek’s water quality (Downen and Mueller 1999).
Alternative Action: Full Build-Out with Low-Impact Development
Maintenance of vegetation for groundcover is very important.  BMP that reduce the inflow of contami-
nants include establishing and maintaining perennial vegetation on land retired from agricultural produc-
tion, implementing critical area plantings around Squalicum Creek to stabilize stream banks, replacing 
existing septic tanks that are leaking, and limiting over-application of fertilizers and pesticides used in 
landscaping activities.  Maintenance of vegetation is also important for slowing the velocity of runoff, 
allowing infiltration of precipitation to occur, reducing the amount of potentially contaminated runoff 
that reaches Squalicum Creek, and limiting the impact of raindrops on soil.  The diversity of wildlife 
habitat within the Dewey Valley area will decrease with increasing development due to increased light 
and noise associated with urban development.
No Action Alternative
Without annexation, the management activities involving the habitat, abundance, and diversity of ani-
mals and plants will remain in the jurisdiction of Whatcom County and other state and federal authori-
ties.  In the near future, animal and plant habitat and diversity will be similar to those described in 
Existing Conditions.  However, without a coordinated planning strategy to address habitat and diversity 
impacts from residential development included in the annexation and subdivision processes, the cumula-
tive impacts from case-by-case home construction cannot be addressed in a meaningful context.  As a 
result, Whatcom County land use decisions have potentially harmful consequences to plant and animal 
habitat and diversity without a consistent and coordinated area-wide residential development strategy. 
2.4.2 Unique Species
Existing Conditions
Squalicum Creek contains spawning habitat for Coho, pink, and chum salmon and foraging areas for
bull trout and searun cutthroat.  Bull trout, Salvelinus confluentus, is listed under the ESA as “threat-
ened” with extinction.  All cutthroat trout in Squalicum Creek are wild. Spawning occurs primarily in 
the upper reaches of the drainage basin.  Other species listed by Washington State as endangered that 
have been found in the area include the upland sandpiper, Mardon skipper, sea otter, western pond turtle, 
and Oregon spotted frog.  
Proposed Action: Full Build-Out
Increased development will negatively impact the aquatic habitat of Squalicum Creek and the surround-
ing wetlands.  Decreased water quality due to increased sedimentation, temperature, and turbidity and 
decreased dissolved oxygen will result from more urban development in the Dewey Valley area.  In-
creased impervious surfaces will increase the amount of toxic substances and sediments reaching Squali-
cum Creek and the surrounding wetlands.  Habitats essential for supporting native fish species and other 
endangered species will decrease.  The Proposed Action will negatively impact populations of endan-
gered species in the area.  
Alternative Action: Full Build-Out with Low-Impact Development
Impacts to the habitats of endangered species in the Dewey Valley area will be similar to the Proposed 
Action.  Habitat loss and decreased water quality resulting from urban development will negatively im-
pact the endangered species present.  
No Action Alternative
The No Action Alternative will allow for increased development without a 200 foot buffer surrounding 
Squalicum Creek and the wetlands.  Unregulated urban development will likely increase the amount of 
sedimentation and toxic substances reaching Squalicum Creek.  This will result in decreased water qual-
ity and habitat loss in the area.  The No Action Alternative will negatively impact endangered species 
inhabiting Dewey Valley.
2.4.3 Fish and Wildlife Migration Routes
Existing Conditions
The entire planning area is located within the Pacific Flyway, which is important for north-south migra-
tion of waterfowl.  The Pacific Flyway is a major migratory route for birds extending westward from the 
crest of the Cascade Mountains to the Pacific Ocean and from British Columbia southward to Califor-
nia.  The corridor promotes migration, which helps to maintain biodiversity, increases population sizes, 
provides predator escape cover, and provides a mix of foraging areas for waterfowl throughout their 
multiple life cycles.  The Squalicum Creek corridor is of great significance for the feeding and roosting 
areas of eagles and peregrine falcons (Downen and Mueller 1999).  
Squalicum Creek contains spawning habitat for Coho, pink, and chum salmon and foraging areas for 
bull trout and searun cutthroat.  Bull trout, Salvelinus confluentus, is listed under the Federal Endan-
gered Species Act (ESA) as “threatened” with extinction.  All cutthroat trout in Squalicum Creek are 
wild. Spawning occurs primarily in the upper reaches of the drainage basin (Downen and Mueller 1999).
Proposed Action: Full Build-Out
The Proposed Action will increase disturbances to the stream that will reduce the quality of habitat for 
native fish species.  Higher levels of development result in higher stream temperatures, increased tur-
bidity, increased sediment levels in the stream, reduced amounts of spawning habitat, and increased 
noise levels within the stream corridor.  Construction or diversion of the stream will impact Squalicum 
Creek’s water quality and velocity.  Decreased stream velocities will increase water temperatures while 
also affecting the turbidity and dissolved oxygen concentration of the stream. 
Increased road construction and residential building will increase the amount of light and noise in Dew-
ey Valley.  These increases will affect roosting waterfowl and reduce populations of waterfowl using the 
area as a migratory corridor.  The area’s biodiversity, populations of waterfowl, and habitat cover will 
be impacted by increasing urban development.  Populations of waterfowl in the area will likely decrease 
as more residential and roadway construction occur.
Alternative Action: Full Build-Out with Low-Impact Development
The Alternative Action will prohibit any construction from occurring within 200 feet of the edge of the 
stream or surrounding wetlands.  Limiting the amount of construction surrounding Squalicum Creek and 
the surrounding wetlands will reduce any environmental impacts of construction.  Limiting impervious 
surfaces below 20 percent will allow for adequate infiltration of precipitation into the soil before runoff 
and sedimentation reaches the stream.  As with the Proposed Action, increased urban development in the 
area will likely decrease populations of native fish species and waterfowl using the area as habitat.
No Action Alternative
Construction of low density residential areas will continue in Dewey Valley without the annexation.  
Impacts on native fish and waterfowl species, due to increased light, noise, and construction in Squali-
cum Creek and its wetlands, will be similar to those described in Existing Conditions.  The percentage 
of impervious surfaces in the area will increase with additional construction, resulting in reduced water 
and habitat quality for native species of fish and waterfowl in Squalicum Creek and the surrounding 
wetlands.
2.5 Energy and Natural Resources
2.5.1 Amount Required / Rate of Use / Efficiency
Existing Conditions
Using data available from the COB and the Energy Information Administration (COB “Dewey Valley” 
2008, EIA “Table 5” 2009, EIA “Customers” 2009, EIA “Consumption” 2009), a rough approximation 
of current and future residential energy consumption within the annexation area can be calculated (See 
Table 3).  The 110 existing dwelling units in the annexation area consume approximately 1,416 MWh 
of electricity and 8,600 tcf of natural gas per year, assuming each unit consumes the Washington State 
average.  Industrial and commercial energy consumption is not approximated due to the large variability 
of energy use among industrial and commercial users.  
Proposed Action: Full Build-Out
Utilizing the same data sources and calculations used in Existing Conditions, the 2022 residential energy 
consumption in the annexation area is projected to be 4,069 MWh of electricity and 24,706 tcf of natural 
gas.  Again, industrial and commercial energy consumption is not approximated due to the large varia-
tion in energy use among industrial and commercial users.
Alternative Action: Full Build-Out with Low-Impact Development
The 2022 residential energy consumption in the annexation area will be approximately the same as 
calculated in the Proposed Action since there will be the same residential zoning density.  However, the 
exclusion of development from sensitive portions of the annexation area will result in fewer residential 
and industrial units being built.  This will result in less energy consumption in the annexation area than 
projected in the Proposed Action.
No Action Alternative
Since development will continue without annexation (only at a slower rate), the 2022 residential energy 
consumption in the annexation area will likely be between the current energy consumption in the area 
and the projected energy consumption in the area under the Proposed Action.
2.5.2 Source / Availability
Existing Conditions
Electricity is currently available in the annexation area from Puget Sound Energy (PSE).  PSE obtains 
its electricity from the following sources:  42 percent hydro, 37 percent coal, 19 percent natural gas, 1 
percent nuclear, and 1 percent other (biomass, landfill gas, petroleum, solar, waste, and wind) (Puget 
Sound Energy 2009).  The area is serviced from the Bakerview substation at the corner of James Street 
and Bakerview Road via two three-phase 12,470 volt feeder lines.  One feeder line follows the Mount 
Baker Highway.  The second feeder line runs from Hannegan Road to Dewey Road along Bakerview 
Road (Trzynka and Maret 2009).
Natural gas service is currently only available in the Trickle Creek subdivision from Cascade Natural 
Gas (CNG).  CNG obtains its natural gas primarily from Western Canadian Sedimentary Basin gas 
fields in British Columbia and Alberta, Canada via the Northwest Pipeline (WA CTED 2006).  Natural 
gas for Bellingham is taken from the Northwest Pipeline at the Britton Road station.  While service is 
currently limited to the Trickle Creek subdivision, the two CNG high pressure mainlines serving Bell-
ingham run east to west across Dewey Valley, bisecting the annexation area.  One line, which is eight 
inches in diameter and continues west to James Street, services northern Bellingham.  The second line, 
which is ten inches in diameter and ends at the Encogen Cogenerating Facility at the Georgia-Pacific 
site on Bellingham Bay, travels southwest down an old rail line and services southern Bellingham (Kelln 
2009).
Gasoline and diesel fuels, used primarily to power vehicles, are available at numerous gas stations adja-
cent to the annexation area.  Since these stations could adequately supply the larger population resulting 
from development associated or not associated with annexation, the availability of gasoline and diesel 
fuels will not be discussed further.
Proposed Action: Full Build-Out
The development associated with the Proposed Action will result in the extension of electrical services 
by PSE.  The annexation area will be served by three-phase power at 12,470 volts by the Mount Baker 
Highway feeder line and the Bakerview Road feeder line.  The electricity will come from the Baker-
view and Britton substations.  These substations and their associated distribution lines will be adequate 
to supply the electricity demanded by full development of the annexation area.  Further, the addition of 
the Laurel substation on Guide Meridian Road in 2009 lowered the demand on Bakerview substation, 
releasing additional capacity that can serve the annexation area.  Even with full development, the an-
nexation area will have reliable service in the future due to the proximity of other substations, such as 
the Van Wyck substation, which can be utilized during isolated power failures.  The sources of electric-
ity will be the same as listed in Existing Conditions (Trzynka and Maret 2009).
Natural gas service will only be extended in the annexation area by CNG if specific development proj-
ects meet the company’s feasibility requirements.  If service is extended, it will be supplied by one of 
the two mainlines that bisect Dewey Valley, both of which have adequate capacity to supply the in-
creased demand from full development of the annexation area.  The source and distribution of natural 
gas will be the same as listed in Existing Conditions (Kelln 2009).
Alternative Action: Full Build-Out with Low-Impact Development
The impacts related to the source and availability of both electricity and natural gas will be the same 
under the Alternative Action as described in the Proposed Action.
No Action Alternative
The impacts related to the source and availability of electricity will be the same under the No Action Al-
ternative as described in the Proposed Action.  The supply and availability of natural gas will also be the 
same under the No Action Alternative as described in the Proposed Action.  However, if development is 
less dense, more isolated, and over a longer time period without annexation, there is a higher likelihood 
that CNG feasibility requirements will not be met.  As a result, residential natural gas availability may 
be more limited under the No Action Alternative than under the Proposed Action and Alternative Ac-
tion.  
2.5.3 Conservation and Renewable Resources
Existing Conditions
The annexation area contains two renewable resources: timber and water.  The DNR currently owns two 
40-acre forest parcels within the annexation area (VanBuren 2009).  These parcels, like all DNR forest 
land, are managed for timber production to fund Washington State public schools and universities (WA 
DNR 2009).  Since the parcels no longer fit the criteria for income-producing parcels, the parcels are 
currently for sale.  As a result, the DNR has no current plans for harvesting the timber within the annex-
ation area (VanBuren 2009).  Perennial surface water within the annexation area is primarily confined to 
Squalicum Creek and Toad Creek.  Since there are no current direct water withdrawals or plans of direct 
water withdrawals, there are no apparent direct impacts on the creeks as renewable resources.  Thus, 
they will not be discussed further in this section.  Potential indirect impacts on Squalicum Creek 
and Toad Creek as renewable water resources are discussed in Sections 2.3.4: Ground Water 
Movement / Quantity / Quality and 2.3.5: Public Water Supplies.
Proposed Action: Full Build-Out
The two DNR parcels could be sold before or after annexation for residential development based on 
their current zoning (VanBuren 2009).  The sale and development of this land will result in a loss of 
timber production that will negatively impact renewable resources within the annexation area.  However, 
these 80 acres represent a very small portion of current timber lands, and thus the impact is minimal.
Alternative Action: Full Build-Out with Low-Impact Development
The impact on renewable resources by the loss of the two DNR forest parcels in the annexation area will 
be identical under the Alternative Action as described in Proposed Action.
No Action Alternative
The two DNR parcels of timber land will remain for sale with or without annexation (VanBuren 2009).  
As a result, the impacts on renewable resources will be similar under the No Action Alternative to those 
described for the Proposed Action and Alternative Action.  However, the infrastructure constraints 
imposed under the No Action Alternative will likely result in a slower rate of development, and thus the 
parcels may remain as forests further into the future than under the two other alternatives.  Nevertheless, 
due to their proximity to Bellingham, these parcels will be converted from timber lands to residential 
developments in the future, which will result in a loss of renewable resources.
2.5.4 Scenic Resources
Existing Conditions
The majority of the annexation area lies within rural Dewey Valley which largely consists of single fam-
ily residences with pastures, woodlands, and / or wetlands.  As a result, even though the annexation area 
is bordered on three sides by the COB, it is characterized by rural and natural scenery.  The main excep-
tion to the annexation area’s rural and natural scenery is the urban development located in the Trickle 
Creek subdivision.  Two scenic physical features within the annexation area are Squalicum Creek and 
Toad Creek.  The expansive bottom-land of Squalicum Creek, with is associated wetlands and hummock 
and swale topography, is of scenic value.  The annexation area’s scenery is also characterized by forest 
land.   Most of the forest (80 acres) is owned and managed by the DNR (COB “Dewey Valley” 2008).  
In addition, King Mountain, Toad Mountain, Squalicum Mountain, and the Cascade foothills are within 
view from the annexation area (COB “UGA” 2004). 
Proposed Action: Full Build-Out
Under the Proposed Action, most of the scenic resources listed in Existing Conditions will be destroyed 
or severely degraded by residential, commercial, industrial, and transportation development.  First, most 
of the forest land, particularly the parcels owned by the DNR, will be converted to residential devel-
opment.  Second, the Squalicum Creek bottom-land will be developed for residential, industrial, and 
transportation uses, destroying or degrading much of the scenic wetland and lowlands of the area.  Third, 
some undeveloped stretches of Squalicum Creek and Toad Creek will also be developed which will
significantly reduce scenic resources within the annexation area.  Fourth, buildings and air pollution may 
obstruct some annexation area views of King Mountain, Toad Mountain, Squalicum Mountain, and the 
Cascade foothills (COB “UGA” 2004).  Last, the conversion of Dewey Valley from a rural area scat-
tered with residences amongst forestlands, pastures, and wetlands to a developed urban area will irre-
versibly adversely impact the natural and rural scenery of the annexation area.
Alternative Action: Full Build-Out with Low-Impact Development
The impacts on scenic resources will be similar in type under the Alternative Action to those described 
in Proposed Action.  However, the impacts on scenery will be less severe under the Alternative Action 
due to the LID measures required.  The LID requirements restricting development from steep slopes will 
act to preserve a substantial proportion of the annexation area’s forests.  Thus, portions of these for-
ests will continue to be aesthetically pleasing as well as provide areas for recreation after development.  
The LID measure restricting development from Category One wetlands and the area within 200 feet of 
wetlands and streams will result in the preservation of most of the wetlands and bottom-lands adjacent to 
Squalicum Creek and Toad Creek.  This is a significant improvement over the Proposed Action impacts 
since the scenic lowlands of Dewey Valley will generally remain unchanged.  The lower amount of 
development allowed under the Alternative Action will also help to preserve current views of the sur-
rounding mountains.  As a result, the main impact on scenery resources under the Alternative Action is 
the conversion of Dewey Valley’s rural pasturelands and woodlands to urban residential development.
No Action Alternative
The No Action Alternative will have only minor impacts on scenic resources.  Under this alternative, 
the annexation area will continue to be characterized by the rural scenery described in Existing Condi-
tions into the near future.  However, over time the area will assuredly be developed for residential use 
as Bellingham’s population grows.  This development will have similar results to those described in 
the Proposed Action.  In addition, the less stringent Whatcom County environmental and development 
regulations followed under this alternative will likely result in more severe impacts on scenery resources 
within the annexation area (Carman 2009).
Chapter 3
The Built Environment




Sources of noise pollution in the study area include general street and truck traffic traveling along the 
Mount Baker Highway, as well as noises generated by agricultural and light industrial practices.  To the 
west of the proposed annexation area is Hannegan Road which is classified as a principal arterial and 
truck route that travels north to south connecting Bellingham with the City of Lynden (COB “Transpor-
tation” 2008).  While this road is outside of the proposed area, there are commercial and light industrial 
uses bordering the road that create ample traffic and industrial operation noises.  
Proposed Action:  Full Build-Out
Under the Proposed Action, the COB will annex the proposed area into its boundaries and thereby 
increase the current density and types of development through zoning.  Sounds associated with rural 
areas will be replaced by those of an industrial, commercial, and medium density setting.  Development 
generally requires the use of heavy machinery for clearing and construction.  Noises associated with 
construction will contribute to increased levels of noise.  Also, as growth occurs in the area, traffic will 
also increase, adding to the level of noise generated by traffic. 
Alternative Action:  Full Build-Out with Low-Impact Development
Development strategies will be employed to maintain natural noise buffers to prevent dramatic increases 
in noise levels.  Current buffers will be supplemented with new buffers that fit into the natural landscape 
as development and density increases in the study area.  
No Action Alternative
With no action, noise levels will change very little, but the area may experience future auto and indus-
trial noise disturbances as growth continues within the proposed area and its surroundings.  
3.1.2 Risk of Fire and Explosion
Existing Conditions
Two petroleum transmission pipelines are located within the study area, the Olympic Pipeline and the 
Puget Sound Pipeline.   The Olympic Pipeline connects along the west coast, from Cherry Point, Wash-
ington to Portland, Oregon.  Whatcom County currently has a setback regulation in place that requires 
development to be at a minimum of 16 to 25 feet from any pipeline (Carman 2009).
Proposed Action:  Full Build-Out
Under current COB regulations, there is no setback requirement from pipelines located within Belling-
ham city limits.  Therefore, once the study area has been annexed into the City, any future development 
may build on or near the pipeline due to the lack of regulations.  However, to help reduce this potential 
problem, the City has re-zoned the area to Light Industrial due to its proximity to the pipeline.  
Alternative Action: Full Build-Out with Low-Impact Development
Under the Alternative Action, setbacks of 200 feet from pipelines shall be required in the study area for 
new non-industrial structure development.  Current residential houses located within 16 to 25 feet of the 
Olympic Pipeline under Whatcom County regulations will be required to come into compliance with the 
setback regulation if redeveloped.  
No Action Alternative
If no action takes place and the study area does not have any setback regulations in place, the risk of 
development impacting the Olympic Pipeline and potentially causing it to leak and / or explode remains 
the same. However, if the study area is not annexed and remains within Whatcom County jurisdiction, 
any future development will have a required setback of 16 to 25 feet from the pipeline (Carman 2009).  
3.2 Land Use
Existing Conditions
The proposed area is located within Bellingham’s UGA to the north of Bellingham city limits and is 
surrounded by the City on its east, west, and southern boundaries.  Totaling approximately 303 acres 
including right-of-way, the area is divided into three types of zoning: Urban Residential (UR6), Urban 
Residential Mix (URMX), and Light Industrial.  The area zoned for Urban Residential is 59 acres and 
permits single family residential development to occur at 6 dwelling units / acre.  Urban Residential Mix 
area is 194 acres and also permits 6 units / acre, but allows the opportunity to increase the number of 
units to 12 dwelling units / acre with the purchase of Transfer of Development Rights (TDRs).  The two 
areas zoned for Light Industrial total to 44 acres and border the western boundary of the proposed area 
where abutting industrial uses are zoned (COB “Dewey Valley” 2008).  
Currently the Trickle Creek subdivision is where single family residential development is highly concen-
trated, with the rest of the proposed area having single family development at a low density.  In addition 
to single family, the area also has parcels that currently have Mobile Home uses, a number of vacant 
parcels, and one tree nursery business located next to East Bakerview Road.  A neighborhood commer-
cial center adjacent to the Trickle Creek subdivision and Mount Baker Highway is also presently being 
planned for future development (COB “Dewey Valley” 2008). 
These current uses or non-uses highlight how much of the proposed area is not fully developed to its 
highest and best use.  Today the proposed area has approximately 78 residences with a population of 
around 181, yet under current and future zoning the area has the potential to accommodate 541 more 
units (COB “Dewey Valley” 2008).
Proposed Action: Full Build-Out 
Zoning and land use within the study area will remain the same (See Existing Conditions) after being 
annexed into the City.  However, density will likely increase due to the future extension of City services 
that will help incentivize more development.  
The City’s comprehensive plan recognizes the potential of this portion of the UGA to accommodate resi-
dential infill and industrial development.  It seems likely that growth will continue in this area whether 
or not it is annexed.  If initiated, economic benefits from growth will come to the City.  That includes 
property and sales tax revenue, permit fees, Business and Occupation taxes, transportation, school, 
parks, and (possibly) fire impact fees, and Greenways and other voter approved bonds and levies (COB 
“Land Use” 2008).
Annexation also means that, through zoning and other development and environmental protection rules, 
the City will have more control over the type of development that occurs.  As a result, the City can re-
quire new development to pay their fair share of the costs of the services that will be needed to serve de-
velopment.  Annexation spreads the costs of providing urban facilities and services over a larger popula-
tion.  Through annexation, the City may be able to address other important goals such as the provision of 
affordable housing or purchase of TDRs. 
Alternative Action: Full Build-Out with Low-Impact Development
Under the Alternative Action, zoning will undergo the same changes as indicated in the Proposed Ac-
tion.  The Alternative Action requires implementation of LID technologies that may change land use to 
a different degree than the Proposed Action.  Differences in land use between the Proposed Action and 
Alternative Action may result from the creation of more ponds, parks, greenways, wetlands, and other 
bioremediation structures.  Changes in land use are dependent upon development plans because each 
site will ultimately determine the extent to which LID approaches are implemented.  Incorporating LID 
into development plans will help to achieve higher densities while maintaining desirable neighborhood 
attributes such as parks, ponds, and greenways.
No Action Alternative
No action in the proposed area will result in little change to current zoning and land uses.  The County 




Currently there are no public parks or trails in the Dewey Valley annexation area.  In Trickle Creek sub-
division there is private open space for its residents.  
Proposed Action: Full Build-Out
A new trail system has been proposed as an extension of the Bay to Baker Trail, which connects Mount 
Baker with Bellingham Bay (COB “Dewey Valley” 2008).  With approval of the annexation, impact 
fees and other sources of City revenue may be used to acquire and build the needed trails as identified in 
Figure 5: Parks, Open Space, and Trails (COB “Parks & Open Space” 2008).
Currently there are no proposals for new parks within in the area since the Northridge Park is classified 
as a Community Park which has a service area of approximately 1 mile in radius (COB “Parks & Open 
Space” 2008).  A large portion of the proposed area is covered by this 1 mile community park radius.  
The northern portion is outside the service area, but the proposed trails will provide a connection for the 
area to the Northridge Park.  
Alternative Action: Full Build-Out with Low-Impact Development
The development of new trails in the proposed area utilizing LID practices, such as bioretention swales, 
will ensure proper site drainage and reduce overland flow.  The installation of water bars will divert 
water off of a trail at controlled points, effectively eliminating erosion and stabilizing the trail for years.  
Trails with loose gravel or wood chips will also avoid the negative impacts that compacted soils have on 
water runoff.  
No Action Alternative
No action in the proposed area will prevent the creation of new trails.  
3.4 Transportation
Existing Conditions
Roads serving the annexation area include East Bakerview Road, Mount Baker Highway (SR-542), 
Dewey Road, Chance Road, and Trickle Creek Boulevard.  Residential streets provide access to the 
Trickle Creek subdivision located adjacent to Mount Baker Highway.  Ross Road provides access to 
residences east and west of Dewey Road.  The unimproved portion of Ross Road forms the northern 
boundary of the proposed annexation area and is the northern boundary of the UGA in this part of the 
Urban Fringe Subarea.  As development occurs in the area, future residential streets must be provided 
for a safe circulation pattern with limited access from Mount Baker Highway.  
Proposed Action: Full Build-Out
The following road projects have been assessed by the COB and can be found in Dewey Valley / Mt. 
Baker Hwy. Annexation City Council Packet, 2008:
 • East Bakerview Road would be improved to full Principal Arterial standard to provide a new   
 east-west truck route connection to Sunset / Mt. Baker Highway (SR-525) via Dewey Road.
 • Dewey Road would be improved to full primary arterial standard to provide a new east-west   
 truck route connection to Sunset / Mt. Baker Highway. 
 • Corino Road would be improved to full collector arterial standard when development occurs.
 • Properties developing in the city are required to pay transportation impact fees. 
 • Traffic control measures in the form of a signal would be required on the proposed East Baker-  
 view Road connection where it would meet Dewey Valley Road.
 • Public and private streets would be required to connect to existing public streets whenever pos-  
 sible or will make provision for future connection to a public street wherever possible. 
 • Cul-de-Sac development will be strongly discouraged. 
 • Public transit should be coordinated with future plans for Whatcom Transportation Authority   
 (WTA) public transit service and transit bus pull-outs should be provided where possible and   
 recommended by WTA staff.
 • Bicycle and pedestrian facilities shall be provided on all arterial streets where right-of-way and   
 environmental factors allow.
 • Housing densities such as those allowed in the area upon annexation would be sufficient to sup- 
 port transit.
Alternative Action: Full Build-Out with Low-Impact Development 
LID methods such as permeable pavement for streets can be used to minimize runoff from roads.  This 
can minimize the need for storm water drainage systems. The annexation area is not to exceed 20 per-
cent impervious surfaces in order to meet LID standards (Weil 2009).  As stated in the Proposed Ac-
tion, cul-de-sac development will be strongly discouraged to lessen the amount of potential impervious 
surface area.
No Action Alternative
If no action is taken, growth may continue to develop in this area and current roads are not equipped to 
handle increased volumes.  Level of service will likely decrease as a result of increased congestion with-
out necessary traffic improvements to match growth.  




Currently, the Whatcom County Sheriff’s Office has 0.88 deputies per 1000 population in the County 
for a total of 71 commissioned deputy sheriffs (Whatcom County 2006).
Proposed Action: Full Build-Out
Bellingham Police Department will serve the area.  With increased density in the area, there will be an 
increased need for police protection.
Alternative Action: Full Build-Out with Low-Impact Development 
[See Proposed Action.]
No Action Alternative
Density will increase in the area as growth occurs. Without annexation this area may be underserved.
3.5.1.2 Fire Department
Existing Conditions
Whatcom County Fire District 4 (WCFD4) serves the proposed area.  Currently WCFD4 utilize two 
3000 gallon Freightliner Tender Trucks to respond to fires within the area (WCFD4 2002).  
Proposed Action: Full Build-Out
Bellingham Fire Department (BDF) will serve the area. Station 6 is the newest of the Bellingham Fire 
Stations and is the nearest to the annexation area, located at 4060 Deemer Road Bellingham, WA.  It 
houses one engine company, one reserve ladder, the countywide HazMat response unit (semi-tractor / 
trailer), and one reserve medic unit. This station covers the north portion of Bellingham including Bellis 
Fair Mall and the surrounding commercial area along Guide Meridian Street (SR-539) and is adequate to 
meet anticipated demand during the 20-year planning period (COB “Capital Facilities” 2008).
Currently, the City is in the process of annexing the East Bakerview / James area. This area contains 
Whatcom County District 4, Station 3 which may be used to serve the study area due to its proximity 
(COB “Capital Facilities” 2008).
Presently the proposed area does not have any fire hydrants, except for a limited number located within 
the Trickle Creek Subdivision and along the Mount Baker Highway and East Bakerview Road (See Fig-
ure 12).  The rest of the area has water wells which are located on private property.  To mitigate this the 
BFD and WCFD4 have developed an interlocal agreement allowing BDF to operate WCFD4’s Freight-
liner Tender Trucks for the next 3 years during which time the City will install several hydrants at key 
locations to better serve the area (Carman 2009).
Alternative Action: Full Build-Out with Low-Impact Development 
[See Proposed Action.]
No Action Alternative
Density will increase in the proposed area as growth occurs.  Without annexation this area may be un-
derserved as WCFD4’s firefighters consist of volunteers and stations are not staffed full-time.  
3.5.1.3 Paramedic Services
Existing Conditions
Whatcom Medic 1 currently serves the proposed area.
Proposed Action: Full Build-Out
Whatcom Medic 1 serves the area and will continue to do so.  BFD Station 6 has a medic unit (COB 
“Capital Facilities” 2008) at its facilities that will provide addition service as needed. 
Alternative Action: Full Build-Out with Low-Impact Development 
[See Proposed Action.]
No Action Alternative
Density will increase in the proposed area as growth occurs.  Without annexation this area could be un-
derserved as services may be stressed by growth.  
3.5.2 Public Utilities
Existing Conditions
With the study area currently located within Whatcom County, the majority of single family residential 
developments are connected to septic tank systems to manage sewer water.  Trickle Creek subdivision 
is the exception as the development was built prior to 2004 when the COB would still extend utility 
services into UGAs (Carman 2009).  Trickle Creek sewer lines connect with the City through service 
lines to the south and northwest of the study area.  Mount Baker Highway also has sewer lines running 
underneath it within Bellingham city limits.  COB water and storm water mains are also connected to the 
Trickle Creek subdivision (COB “Dewey Valley” 2008).  As a result of these utility lines being in place, 
some of the proposed area is suitable for urban level development.   
Proposed Action: Full Build-Out
As new development occurs, utilities will be extended to accommodate the new growth through impact 
fees. The utilities that are required by the COB include water, sewer, and storm mains connected through 
infrastructure service lines. 
Alternative Action: Full Build-Out with Low-Impact Development
To reduce the need for storm mains through LID measures, residents can employ practices that will 
reduce storm water runoff through such methods as bioswales, rain gardens, and pervious surfaces (See 
Figure 1).  
No Action Alternative 
If no action is taken, utilities will not be extended by the COB due to City policy.
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After analyzing the environmental impacts related to the Dewey Valley / Mount Baker Highway an-
nexation, we recommend the Alternative Action.  The Alternative Action will help meet the needs of 
the growing population of the greater Bellingham area.  These needs include:  water, sewer, and utility 
services; adequate transportation infrastructure; parks and other recreational areas; and public services 
such as police and fire protection.   Under the Alternative Action, development will be conducted in the 
most environmentally responsible manner due to City oversight and the supplementary LID measures 
required.  The exclusion of development on or near sensitive areas will result in a lower impact on the 
natural environment than the Proposed Action.  As a result, the area necessary to accommodate Belling-
ham’s growing population will be provided while minimizing adverse impacts to the natural and built 
environment.
The Proposed Action will provide area for future development that will result in more severe adverse 
impacts on the natural and built environment than the Alternative Action.  These impacts will signifi-
cantly jeopardize soil health, air quality, water quality, wildlife habitat, and public safety.  As a result, 
we believe that the Proposed Action is not the best option available.
The No Action Alternative has two shortcomings.  First, the needs of Bellingham’s growing population 
will not be met.  Second, development will occur regardless of annexation.  As a result, while impacts in 
the short-term may not be significant, long-term impacts on the natural and built environment will likely 
be more severe.  Thus, the No Action Alternative does not meet either goal of the annexation.
The positive and negative impacts associated with the Proposed Action, Alternative Action, and No Ac-
tion Alternative are summarized in the Decision Matrix.
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Appendix
Permit List
Permit      Issuing Organization
State:
Hydraulic Project Approval                                    Washington Department of Fish and Wildlife
Underground Storage Tank Notification                   Washington State Department of Ecology
Requirement
Forest Practices Approval    Washington State Department of Natural Resources
State Waste Discharge Permit    Washington State Department of Ecology
Water Quality Certification (401)    Washington State Department of Ecology
Water System Construction and Operation   Washington State Department of Health
Approvals 
Air Contaminant Source Registration   Northwest Clean Air Agency
City:
Building Permit      City of Bellingham
Conditional Use Permit     City of Bellingham
Floodplain Development Permit    City of Bellingham
Shoreline Management Act Permit    City of Bellingham
(Shoreline Permit)
Subdivision Approvals     City of Bellingham
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Drainage p fc p ps ps ps ps
Restrictions 
      
S:  Severe  c:  Cutbacks Cave  p:  Percolates Slowly  w:  Wetness  
M:  Moderate  f:  Flooding   s:  Slope   PF:  Prime Farmland 
l:  Low Strength s:  Shrink-Swell   PF*:  Prime Farmland if Drained
Source:  United States Department of Agriculture Natural Resources Conservation Service. Soil Survey of What-
com County Area, Washington. Washington: United States Department of Agriculture, 1992. 
Table 2.  Summary of 2008 air pollution levels recorded at the Yew Street Center monitoring station in 
Bellingham, WA. 
 






Minimum 1.5 − 39 
Minimum Date Dec. 29 − Jan. 24 
Maximum 19 26 153 
Maximum Date Jan. 24 May 17 Dec. 19 
Average 6.2 10 92 
Number 366 364 366 
Percent Data 100 99 100 
Standard Deviation 3 7.1 23.6 
 





Table 3.  Calculation of the approximate residential electricity and natural gas consumption in the 
annexation area currently and in the year 2022. 
 
 
 Current Additional by 2022 Total in 2022 
Number of Dwelling Units
1
 110 206 316 




13 13 13 
Electricity Consumption                 
(MWh/year) 
1,416 2,652 4,069 




78 78 78 
Natural Gas Consumption                    
(tcf/year) 





City of Bellingham Planning and Community Development Department, Planning Division. Dewey Valley/Mt. 
Baker Hwy. Annexation City Council Packet. Bellingham: City of Bellingham, 2008. 
2
 United States Department of Energy Energy Information Administration. Table 5, U.S. Average Monthly Bill by 
Sector, Census Division, and State 2007. January 2009. 12 February 2009 
<http://www.eia.doe.gov/cneaf/electricity/esr/table5.html>. 
3
—. Washington Number of Natural Gas Customers. January 2009. 12 February 2009 
<http://tonto.eia.doe.gov/dnav/ng/ng_cons_num_dcu_SWA_a.htm>. 
4
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Cascade Natural Gas Mainline
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Data Source: City of Bellingham














































































































































DEWEY VALLEY / MT. BAKER HIGHWAY
FIGURE 10: EXISTING & PROPOSED ZONING
K0 500 1,000Feet
Produced by: Hunsaker & Hardy
Data Source: City of Bellingham
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FIGURE 11: CURRENT LAND USES
K0 500 1,000Feet
Produced by: Hunsaker & Hardy
Data Source: City of Bellingham
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Produced by: Hunsaker & Hardy
Data Source: City of Bellingham
Date: March 1, 2009
 
Figure 13.  Hydrograph of Squalicum Creek for water years 2004 through 2008 depicting average daily 
stream flow, in cubic feet per second, for bimonthly readings taken from Washington State Department 
of Ecology Streamflow Monitoring Station #01S070 located at the intersection of Squalicum Creek and 




Figure 14: Dewey Valley Annexation percentage calculation of impervious surfaces.  Aerial photograph 
from Maptech Navigator Pro
®
.  COB Comprehensive Plan overlay of impervious surface percentage 
calculated from document tables.  Dewey Valley Annexation impervious surface area highlighted in 
green calculated using Google Earth Pro
®
 software. 
 
